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Kogumikku on koondatud rida artikleid, mille ees-
märgiks on anda ulevaade Eesti pinnavee seisun-
dist ja selfe muutustest viimastel aastatel. Pöhiline 
andmestik vee kasutamise, veeheite ja reovee 
puhastamise kohta on oinud ametkondlikuks kasu-
tamiseks. Senini ei ole olnud just palju vöimalusi 
nende avaldamiseks laiemale lugejaskonnale. 
Veemajandus, selfe rakendusuuringud, andme-
baas ja statisteka kannavad möödunud aja heillik-
kuse ja sihipäratuse pitserit. Entusiasmile ja teatud 
inertslle tegudes toetub Eesti veemajandus ka 
täna. 
Jägede ja järvede seisund sättub sinna juhitud 
reostuse hulgast, viimane tootmise mahust ning 
tootmise ja reoveepuhastuse tehnoloogiast. Tekkiv 
turumajandus on loonud eeldused nie tootmis- kui 
ka puhastustehnoloogia kaasajastamiseks, kulu-
nev hinnapoliitika aga vee säästlikuks kasutami-
seks. Missuguseks kujunevad veetarbimise tase ja 
väimalused veekeskkonna kaitseks, näitab lähitu-
levik, kui toimivad uued omandisuhted ja tootmine 
on stabiliseerunud. Suuremate veemajanduslike 
rajatiste ehitamine ja sellele eelnevate rakendus-
uuringute läbiviimine on täna veel paljuski söltuv 
välisabist. Koos maksujöulise tarbija tekkimisega 
on oodata ka veemajandusalase ehitustegevuse 
uldist elavnemist. 
Veekogude seisundis kajastub veema janduses teh-
tu, näidates kätte puudujäägid ja lähtealuse edas-
pidiseks säästvaks arenguks. 
Hillar Pache 
Eesti 
The present publication assembles a number of 
articles which attempt to give a survey of the state 
of surface water in Estonia and of the develop-
ments in recentyears. Most of the data concerning 
the use of water, effluents and sewage treatment 
has been available only to specialists until now. 
This survey provides the possibility to make this 
data available for the public. 
Estonian water policy, applied studies, data ma-
nagementand statistics are still bearing the sign of 
the inconsistency and endless rearrangements. 
Even today, Estonian water management is fed to 
certain degree by enthusiasm and inertia of de-
voted persons. 
The state of Estonian rivers and lakes depends on 
the volume of pollution led into them. The pollution 
volume, in its turn, depends on the capacity and 
technology of economic produclion, and on the 
technological level of waste water treatment. The 
market economy has made it possible to moderni-
ze both the production and the treatment techno-
logies. The new price policies favour saving of 
water. The near future will show how the level of 
water consumption and new possibilities to protect 
the aquatic environment will develop in the new 
situation where the proprietary rights and the 
volumes of production will have stabilized. Construc-
tion of major water management facilities and 
connected preinvestment studies are still partly 
dependent on foreign aid. When solvency increa-
ses, a general quickening in water management 
construction can be expected. 
The state of water bodies reflects what has been 
done in water management until now, points out 
the shortcomings and shows what has to be done 
for a sustainable development in the future. 
Hillar Pache 
Estonia 
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Pindala 47,5 tuh. km2 Area 47,5 th km2 
Elanikkond 1,5 miljonit Population 1,5 million 
Rannajoon 3780 km Coastline 3780 km 
Jöed Ole 50 km pikkuseid - 38 Rivers over 50 km long - 38 
Järved Ole 1 ha suuruseid - ca 1200 Lakes area over 1 ha - ca 1200 
Sademed keskmiselt 630 mm aastas Precipitation average 630 mm per year 
Koostas K. Pachel 
Eesti jöed on j aotunud veelahkmete järgi nelj a vesikon-
da: Narva-Peipsi vesikond, Soome lahe vesikond, Liivi 
lahe vesikond ja Saarte veekogud (joonis 1. 1). Kolme 
vesikonna — Narva-Peipsi, Soome lahe ja Liivi lahe 
vesikonna jöed saavad alguse Pandivere körgustiku 
laialdase karstiala nölvalt. 
By K. Pachel 
Estonian rivers are divided by watersheds into four 
drainage areas: the catchment area of the Narva River 
and Lake Peipsi, the catchment area of the Gulf of Riga, 
the catchment area of the Gulf of Finland, and the 
catchment area of the islands (figure 1.1). The rivers of 
three catchment areas (the Narva River and Lake Peip-
si, Gulf of Finland and Gulf of Riga) spring from the 
slope of the Pandivere uplands karst area. 
M 
• V 
Joonis 1.1 Vesikonnad ja veemööteposti, 
Figure 1 m 1 Drainage areas and water gc 
peaveelahkmed/main watersheds 
0 	äravoolu möötmispost/runoff gauging station 
Q veeseisu möötmispost/water level gauging station 
o 	Endla looduskaitseala 9 veemööduposti/9 gauging stations at Endla Nature Reserve 
0 
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Eesti geograafilisest asendist ja looduslikest tingi-
mustest tuleneb terve rida iseärasusi niijögede morfo-
meetrias kui ka veevarude jaotumises. 
Eesti jöed on lähikesed, väikese valgalaga, seetöttu 
ka suhteliselt veevaesed. Jöestik on tihe. Äravool moo-
dustub pöhiliselt vabariigi territooriumil. Veevarude 
killustatus väikesteks veekogudeks ja ebaiihtlane jao-
tumine piirab nende kasutamise vöimalusi. Eesti jöed 
on vähekölbulikud veetranspordiks, tööstuslikuks ka-
lapuugiks ja hiidroenergeetika jaoks. Pinnavee kasuta-
mine linnade veega varustamisel, puhkuse tarbeks ja 
heitvee eesvooluna on seotud teatud raskustega. Väi-
keste vooluhulkadega jöed vajavad voolu reguleeri-
mist. Madalveeperioodi suhteliselt väikesed, tihti ka 
nullilähedased miinimumvooluhulgad ei vöimalda heit-
veele nöuetekohast lahjendust. Veevarude killustatuse 
körval on pinnaveele omane ka ebaähtlane levik. Suh-
teliselt veevaesem on Pöhja-Eesti. Samal ajal aga on 
Eesti tööstus koondunud just sinna. 
Ule 10 km pikkuste jögede vörgu keskmine tihedus 
on 0,23 km/km2 (Liivi lahe vesikonnas - 0,27 km/km2 , 
Soome lahe vesikonnas 0,22 km/km2 ja Narva-Peipsi 
vesikonnas - 0,23 km/km2, saartel 0,11 km/km2). Köige 
höredam - 0,005 km/km2 on vetevärk Pandivere kör-
gustikul, sest pinnas on karsti töttu väga hea läbilaske-
vöimega, mis ei soodusta vooluvetevörgu kujunemist. 
Pandivere körgustiku völvil puudub vooluvesi 1375 
km2 suurusel maa-alal. 
Ule 100 km pikkusi jögesid on 10. Pikim on Vöhan-
du jögi 162 km, siis Pärnu jögi - 144 km. Järgnevad 
Pöltsamaa, Pedja, Kasari, Keila ja Jägala jögi (tabel 
1.1, vt. tahvel). 
Jögesid valgalaga rile 1000 km2 on 15, kusjuures 
Narva jöe kogu valgala on suurem Eesti Vabariigi 
territooriumist. Peaaegu tervikuna Eestis paikneva 
Eroajöe valgala moodustab Vabariigi pindalast 22 % 
(tabel 1.1). 
Jögede pikiprofiili kuju on Soome lahe vesikonnas 
j a saartel astmeline, ulem- j a keskj ooksul on lang väike, 
alamjooksul suur. Paekaldal moodustuvadjoad (Narva 
j., Jägala j., Keila j., Valgejögi jt.). Vastavalt klindi 
körgusele väheneb lang alamjooksul idastläände. Suud-
mealal on lang väiksem neil jogedel, mis voolavad 
sugavates kvaternaarieelsetes orgudes (Vääna j., Pirita 
j., Valgej ögi jt.). Liivi lahe vesikonna jögede pikipro-
fiilid on sujuvad. Nende lang väheneb suudme suunas. 
Narva-Peipsi vesikonna jöed on territooriumi pöhja- ja 
löunaosas erinevad. Löuna-Eesti körgustikelt algavate 
jögede suurim langas jääb nende ulem- ja keskjooksu-
le. Pandivere körgustikult Peipsi järve voolavad jöed 
Several special characteristics both in the morpho-
metry of rivers and in the division of water resources is 
result from the geographical position and natural con-
ditions of Estonia. 
Estonian rivers are short, have a small catchment, 
and are therefore relatively poor in water. The stream 
system is dense. Runoff is formed mainly in the territo-
ry of Estonia. Utilization of water resources is limited 
because they are splintered into small, unevenly spread 
water bodies. Estonian rivers in general are not suitable 
for water transport, industrial fishing or hydroener-
getics. The use of surface water for supplying towns, 
for recreational purposes or as recipients for waste 
water is complicated. Rivers which have low flow rates 
need to be regulated. Small, often almost non-existing 
flow of low water periods do not dilute waste water 
sufficiently. Apart from the fact that the water resour-
ces are splintered, surface waters are also unevenly 
divided. North Estonia is relatively poor in water, yet 
most of the country's industry is concentrated exactly 
there. 
The mean density of the network of rivers which are 
longer than 10 km, is 0.23 km/km2 (0.27 km/km2 in the 
catchment area of the Gulf of Riga; 0.22 km/km2 in the 
catchment area of the Gulf of Finland; 0.23 km/km2 in 
the catchment area of the Narva River and Lake Peipsi; 
0.11 km/km2 in the catchment area of the islands). The 
density of the network is the lowest - 0.005 km/km2 - in 
Pandivere upland, because the karst surface there lets 
water through and a network cannot be formed. In the 
highest parts of Pandivere upland, there is no flowing 
water on a territory of 1,375 km2. 
There are 10 rivers which are longer than 100 km. 
The longest rivers are the Vöhandu River (162 km), the 
Pärnu River (144 km), the Pöltsamaa River, the Pedja 
River, the Kasari River, the Keila River, and the Jägala 
River (table 1.1, see map in Annex). 
The catchment areas of 15 rivers exceed 1,000 km2, 
whereas the catchment area of the Narva River is larger 
than the territory of Estonia. The catchment area of the 
Emajögi River constitutes 22 % of the territory of the 
country (table 1.1). 
The longitudinal profile of the rivers in the catchment 
area of the Gulf of Finland and on the islands is gradual. 
The slope is gentle on the upper and middle reaches and 
steep in the lower reaches. Some waterfalls are formed 
on the limestone banks (Narva, Jägala, Keila, Valgejö-
gi waterfalls). According to the height of the cliff (the 
Glint), the grade decreases in the lower reaches from 
east to west. At the estuary, the grade is smaller in those 
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Tabel 1.1 Suuremad bed 
Table 1.1 Rivers 
Jögi 	 Pikkus 	F 	Langus 	MQ 	NQ 	Mq 
River Length Grade 
km 	km2 	m 	m3/s 	m3/s 	I/s km2 
Peipsi järve - Narva jöe vesikond 
The basin of the Lake Peipsi and the Narva River 
Narva 77 56200 30 399 114 7,1 
Piusa 109 796 208 5,8 1,85 7,3 
Vöhandu 162 1420 98 10,3 2,44 7,3 
Emaiogi 100 9740 4 70,1 17,9 7,2 
Pedja 122 2710 67 25,4 3,04 9,3 
Pöltsamaa 135 1310 71 13,4 2,35 10,2 
Amme 59 501 53 3,8 0,12 7,6 
Ahja 95 1070 87 7,1 2,35 6,6 
Väike Emajögi 83 1380 81 11,5 1,9 8,3 
Öhne 94 573 63 4,5 0,6 7,9 
Tönassilma 34 454 8 3,7 0,18 8,1 
Rannapungerja 52 601 30 4,9 0,16 8,2 
Soome lahe vesikond 
The basin of the Gulf of Finland 
Purtse 51 810 77 6,6 0,48 8,1 
Kunda 64 530 90 6 1 11,3 
Loobu 62 308 93 2,9 0,39 9,4 
Valgejogi 85 453 107 3,9 0,7 8,6 
fägala 97 1570 82 12,2 1,34 7,8 
Soodla 75 236 62 2,3 0,32 9,7 
Jöelähtme 46 321 54 2,4 0,06 7,6 
Pirita 105 799 75 7,8 0,51 9,8 
Vanna 64 316 50 2,6 0,35 8,3 
Keila 116 682 75 6,3 0,62 9,2 
Vasalemma 50 403 50 3,8 0,185 9,5 
Vihterpalu 48 79 37 4,3 0,066 8,9 
Liivi lahe vesikond 
The basin of the Gulf of Riga 
Kasari 112 3210 62 29,9 1,45 9,3 
Vigalg 95 1580 63 14,7 0,64 9,3 
Velise 72 852 66 7,3 0,061 8,6 
Pärnu 144 6920 78 64,4 4,8 9,3 
Novesti 100 3000 57 27,9 2,15 9,3 
Halliste 86 1900 76 17,3 1,23 9,1 
Raudno 58 1140 24 9,5 0,71 8,3 
Reiu 73 917 50 7,8 0,11 8,5 
Sauga 77 570 60 5,1 0,045 9,0 
Mustifigi 84 1820 30 14,4 2,82 7,9 
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on astmelise pikiprofiiliga, pöhiline langus on körgus-
tiku piirides. Saartel on vähese languga väikesed jöed 
ja ojad. 
Eesti suurima langusegajögi on Piusa, mille lähteja 
suudme absoluutse körguse vahe on 208 m. Suurim 
lang on Soome lahte suubuval Mustojal - 3,5 m/km, 
väikseim Emajöel - 0,04 m/km, kus langus 100 km 
kohta on köigest 3,7 m (tabel 1.1). 
Enamiku Eesti suuremate jögede laius alamjooksul 
on 15-20 m, sugavus 2-5 m. Pärnu jöe keskmine laius 
on 40-50 m, Emajöel 50-80 m ja Narva jöel 250-350 
kuni 600-900 m. Mainitud jögede siigavus köigub 5-
15 m piires. 
Uheks Eesti looduse omapäraks on karstinähtuste 
(salajöed, kurisud jne.) esinemine Pöhja-Eestis ja saar-
tel. Karsti töttu voolab osa jögesid kohati maa all 
(Jöelähtme j., Tuhala j., Kuivajögi jt.). Pandivere piir-
konnale on iseloomulik maapealsete ja maaaluste valg-
ala piiride erinemine. Margatavalt erinevad on ka ära-
voolumoodulid körvutiasetsevatel jögedel (näit. Kun-
da jögi ja Selja jögi). 
Hudroloogiline vaatlusvörk Eesti jögedel ja järve-
del loodi 20-ndatel aastatel. Käesoleval ajal on Eesti 
jögedel 61 äravoolu vaatlusposti (joonis 1.1). Eesti 
jögede äravoolu iseloomustamiseks on vöimalik ka-
sutada the 60 aasta pikkusi vaatlusridu. 
Eestis on sademeid 650-750 mm, auramine 470-
480 mm ning jögede äravool 270-290 mm, mis on 35-
40 % sademeist. 
Keskmine äravoolumoodul on 8,2 1/s I km2 (tabel 
1.1). 
Veerikkaid jögesid on Eestis vähe. Ainult 13 jöel on 
aasta keskmine veehulk file 10 m3/s. Veerohkuselt on 
esikohal Narva jögi. Isegi tema minimaalne vooluhulk 
(114 m3/s) on suurem kui ulejäänud Eesti jögede sum-
maarne keskmine vooluhulk. Narva jöele järgnevad 
Emajögi ja Pärnu jögi (tabel 1.1). 
Eesti jögede äravoolust 23 % voolab Soome lahte, 
43,6 % Liivi lahte, 33 % Peipsi järve ja Narva jökke 
ning 0,3 % Venemaale ja Lätisse. 
Eesti jögede äravoolu aastasisene jaotus on muutlik 
(joonis 1.2, vt. talhel). Enamasti moodustub kevad-
suurvesi lume sulamise veest. Kevadsuurvesi esineb 
enamikul jögedest uhel ajal, välja arvatud tunduvalt 
reguleeritud äravooluga jöed - Narva j., Emajögi. Ke-
vadine suur-vesi algab märtsis ja saavutab tipu aprillis. 
Suvine miinimum algab tavaliseltjuuni keskel ja löpeb 
septembri keskel vöi oktoobri alguses (v.a. Narva j., 
Emajögi). Sugisese äravoolu tipp langeb novembri-
kuusse. Talvine madalveeperiood kestab jaanuarist  
rivers which flow in deep pre-quaternary valleys (the 
Vääna, the Pirita, the Valgejögi, etc.). As to the rivers 
of the catchment area of the Gulf of Riga, their longi-
tudinal profiles are smooth and their grade decreases 
towards the estuary. The rivers of the Narva River and 
Lake Peipsi catchment area are different in the northern 
and southern part of the territory. The biggest fall of the 
rivers which spring from South Estonian uplands is at 
their upper and middle reaches. The rivers which flow 
from Pandivere uplands to Lake Peipsi have a gradual 
longitudinal profile, with the main fall within the limits 
of the upland. On the islands, there are but small rivers 
with small grades. 
The river with the greatest fall in Estonia is the Piusa 
River: the difference between the absolute height of its 
head and its mouth is 208 m. The river with the biggest 
grade is the Mustoja, which flows into the Gulf of 
Finland (3.5 m/km), the river with the smallest grade 
being the Emajögi (0.04 m/km, fall per 100 km only 3.7 
m) (table 1.1). 
The width of the most of the major Estonian rivers 
at their lower reaches varies from 15 to 20 m, and the 
depth from 2 to 5 m. The mean width of the Pärnu River 
amounts to 40-50 m, that of the Emajögi to 50-80 m, 
and that of the Narva River, 250-350 m and in some 
places up to 600-900 m. The depths of the aforementio-
ned rivers varies from 5 to 15 m. 
One of the characteristic features of Estonian nature 
is the phenomenon of the karst (dissolution of the 
limestone rocks and river discharge transfer to the 
underground pathways) in North Estonia and on the 
islands. Due to the karst, some rivers, such as the 
Jöelähtme, the Tuhala and the Kuivajögi, run under-
ground. In the region of Pandivere, the topographic 
divide and groundwater divide are different. Also the 
specific runoff of rivers close to each other is notably 
different (the Kunda and the Se1ja Rivers). 
A hydrological monitoring network on Estonian 
rivers and lakes was established in the 1920s. At pres-
ent, there are 61 stations monitoring runoff of Estonian 
rivers (figure 1.1). The length of runoff time-series for 
nowadays are over 60 years. 
Mean annual precipitation in Estonia amount to 
650-750 mm, evaporation is 470-480 mm and the 
runoff of rivers is 270-290 mm, which constitutes 35-
40 % of the precipitation level. 
Mean runoff is 8.2 1/s per 1 km2 (table 1.1). 
There are few abundant rivers in Estonia. Only 13 
rivers have a mean annual discharge over 10 m3/s. The 
Narva River is the most abundant in water. Even its 
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märtsini. Talvise ja suvise miinimumäravoolu suurus-
ed on peaaegu värdsed. 
Narva jöel algab kevadine suurvesi aprilli algul, 
tipp on maikuus, kusjuures suurveevalli langus toimub 
suhteliselt aeglaselt kuni septembrini. Septembrist 
novembrini suureneb äravool Narva jöel väga vähe. 
Viimastel aastatel on täheldatud aastakeskmise tem-
peratuuri, kuude öhutemperatuuri ja sademete hulga 
suurenemist vörreldes pikaajaliste keskmistega. Sel-
lest tulenevalt on olnud ka jögede äravool tuntavalt 
suurem pikaajalisest keskmisest äravoolust. Äravoolus 
on kaks keskmisest madalamat perioodi (1939-40.a. 
ning 1969-70.a.) ja vahepealne väheldasem töusupe-
riood (joonis 1.3, vt. tahvel). 1985.a. alanudjärjekord-
sel töusuperioodil on köfik aastakeskmised moodulid 
ule vaatlusrea keskmise mooduli.  
minimal flow rate (114 m3/s) is higher than the sum of 
mean flow rates of other Estonian rivers. The Emajögi 
and the Pa"rnu rivers follow the Narva in the abundance 
of water (table 1.1). 
23 % of the runoff of Estonian rivers flows into the 
Gulf of Finland, 43.6 % into the Gulf of Riga, 33 % into 
Lake Peipsi and the Narva River, and 0.3 % into Latvia 
and Russia. 
The annual runoff distribution of Estonian rivers 
varies (figure 1.2, see Annex). Spring floods are usually 
made up of melting snow. Spring floods usually occur 
at the same time in all rivers, except for the ones with 
highly regulated runoff, such as the Emajögi and the 
Narva rivers. The spring floods usually begin in March 
and reach their peaks in April. The low water time 
usually begins in mid-June and continues until mid-
September or the beginning of October (with the excep-
tion of the Emajögi and the Narva). The peak of autumn 
runoff is in November. Winter low water occurs from 
January to March. The volumes of summer and winter 
minimal runoffs are about the same. 
The spring flood of the Narva River begins early in 
April, the peak is in May, after which the flood de-
creases slowly until September. The runoff of the 
Narva River does not increase much from September 
to November. 
In recent years, the mean annual air temperature as 
well as the monthly temperatures and precipitations 
have increased considerably from the long-time ave-
rage. Due to that, the runoff of many rivers has been 
remarkably greater than the long-time average. This is 
characterized by figure 1.3, showing the 5-year moving 
average runoff of the Pärnu-Oore and the Kasari-Kasa-
ri stations, which have measured runoff for 69 years. 
The graph (figure 1. 3, see Annex) shows two low runoff 
periods (1939-40 and 1969-70) with a small rise per-
iod between them. During the last rise period, which 
began in 1985, all annual values exceed the average. 
LE 
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1.2.1 Asulate reostuskoormus ja reovee puhastamine 
Koostas M. Narusk 
Andmed kontsentreeritud reostusallikate (asulad, eral-
diseisvad tööstus- ja pöllumajandusettevötted jm.) vee-
majanduslike näitajate kohta pärinevad riiklikust vee-
aruandlusest. Statistiline aruanne 1-vesi (aastani 1989 
2tp (vodhoz)) sisaldab andmeid nii veevötu, veekasu-
tuse, veeheite kui ka keskkonda juhitava reostuskoor-
muse kohta. 
Veemajandusliku aruandlusega on kaasatud ette-
vötted, mis oma veehaardega vötavad vett tile 10 m3/ 
ööpäevas ja/vöi millel on oma heitvee lask eesvoolu. 
Linna veevärgi ja kanalisatsiooni teenuseid kasutavad 
ettevötted on aruandlusse kaasatud linna aruandluse 
kaudu. Riikliku vee aruandlusega on haaratud olulise-
mad tsiviilobjektid (ca 1000 veekasutajat), kaasatud ei 
ole Paldiski linn ja söjaväeosad. RAS Silmet (end. 
Sillamäe Keemia-ja Metallurgiakombinaat), kes on 
uhtlasi linna veevärgi jakanalisatsiooni haldaja, lulitus 
aruandlusse 1989. aastal. 
Veekasutus ja veeheide. Majanduskriis on pöhjus-
tanud viimastel aastatel veekasutuse, heitvee hulga ja 
reostuskoormuse alanemise. Veekasutus, mis veel 1990. 
aastal oli 3 miljardi m3 piires, on 1992. aastaks lan-
genud alla 2,5 miljardi m3 (tabel 1.2). Ligilähedaselt 
sama suhtega on vähenenud heitvee hulk. 
Pöhiline osa veest (80-82 %) kasutatakse soojus-
elektrij aamade j ahutusveeks. Vee kasutamine olmes j a 
tootmises on moodustanud viimastel aastatel vastavalt 
4,0 j a 5,5 % summaarsest veekasutusest. Vee kasutami-
ne pöllumajanduses on viimastel aastatel moodustanud 
1,5 % ja kalakasvatuses 6-7 %. Linnade ja alevite 
veevärkides (olme, toiduainetööstus jm.) kasutatakse 
pöhiliselt pöhjavett (Narvas ja Tallinnas pinnavett). 
Veeheite pöhilise osa moodustab puhastamist mit-
tevajav vesi (jahutusvesi, osaliselt kalakasvatusvesi 
jm.). Puhastamist vajava heitvee osa 1990-91.a. oli ca 
535 min m3. 1992. aastal kahanes see 450 min m3 -le, 
olles kogu veeheitest 16-17 %. 
Aruandluse viimaste aastate (1990-1992) veema-
janduslikud pöhinäitajad on esitatud tabelis 1.2. 
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By M.Narusk 
Data concerning point sources of pollution, i.e. settle-
ments, independent industrial and agricultural enter-
prises, etc., originate from State water reports. The 
statistical report includes data about water extraction, 
about the use of water, about discharge and about the 
pollution load into the environment. 
All enterprises which take in more than 10 m3/d of 
water and/or discharge effluents into recipients, have to 
report to water the management authorities. Enter-
prises, which use the services of city water and sewera-
ge works, have to be included in to city reports. Practi-
cally all civil objects (approx. 1,000 water consumers) 
are included in State water management reports. Howe-
ver, the town of Paldiski and other Russian military 
bases does not report to the State. State Enterprise 
Silmet Ltd. (formerly Sillamäe Chemical and Metallur-
gical Combine), which administers the water and sewe-
rage works Sillamäe, started to report in 1989. 
Water consumption and discharge. The economic 
crisis of the recent years has caused a decrease in water 
consumption, in the volume of waste water and in 
pollution load. Water consumption was 3 billion m3 in 
1990, but only 2.5 billion m3 in 1992 (table 1.2). The 
volume of waste water has decreased relatively as 
much. 
Most of the intaken water (80-82 %) is used as 
cooling water in thermal power plants. The use of water 
for domestic and industrial purposes has formed 4.0 
and 5.5 % of the total water consumption, respectively. 
1.5 % of the consumed water has been used in agricul-
ture and husbandry, 6-7 % in fish-rearing. Water-
supply of towns bases mostly on ground water. Narva 
and Tallinn, however, use surface water. 
Most of the waste water does not require treatment, 
i.e. cooling water, fish-rearing water, etc. In 1990 and 
1991, approx. 535 million m3 of waste water needed 
treatment. In 1992, this number decreased to 450 mil-
lion m3, which is 16-17 % of the total discharge 
volume. General water management data of recent 
years (1990-1992) is presented in table 1.2. 
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Tabel 1.2 Veemajanduslikud pähinäitajad 1990-1992 
Table 1.2 General water management data 1990-1992 
Uhik/Unit 1990 1991 1992 
Veev®9t kokku, sh: 	 min m3 3300 3056 2709 
Total water extractian,incl. 	 million m3 
- pinnavesi 2720 2507 2221 
surface water 
- pohjavesi sh 495 464 409 
groundwater, inel. 
- veeladestutest 168 162 142 
from water layers 
- kaevandusvesi 328 302 268 
mine drainage water 
- mineraalvesi 	 -"- 0,015 0,016 0,005 
mineral water 
- merevesi 85 85 79 
sea water 
Veekasutus kokku, sh: tarbimisliikide järgi: 	-"- 2980 2773 2440 
Total water consumption according to users, Incl. 
- oIme 119 107 104 
domestic usage 
- tootmine 164 158 125 
industry 
- jahutus 	 - 2440 2227 1985 
cooling water 
- pöllumajandus 45 41 30 
agriculture 
- kalakasvatus 210 206 151 
fish-rearing 
- muu 8,8 23,5 45 
other 
Veeheide kokku: 	 - 3260 3072 2692 
Total discharge of waste water 
- puhastamist mittevajav vesi 	 -"- 2717 2534 2239 
water not requiring treatment 
- puhastamist vajav vesi 536 534 449 
water requiring treatment 
- puhastamata 	 - 39 30 21 
not treated 
- puhastatud 	 - 302 291 427 
treated 
- mehaaniliselt 	 - 203 
mechanically 
- bioloogiliselt 	 -"- 1 1 1 
biologically 
- fiiiisikalis-keemiliselt 	 - 1 13 
mech.-chemically 
pöhjavette ja pinnasesse 	 -"- 3,6 5,1 3,2 
into groundwater and soil 
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Heitvee reostuskoormus. Riiklik veearuandlus fik-
seerib keskkonda juhitava reostuskoormuse (jääkreos-
tuse) jättes seejuures kajastamata tekkiva reovee reos-
tusmahu ja tiksikasjad reovee puhastuse sobivuse ja 
töhususe kohta. 
Kui suurema htidraulilise ja reostuskoormusega 
objektidel on töhusama kontrolliga saavutatud reoaine 
koormusandmete suurem usutavus, eriti orgaanilise 
reoaine ja höljumi osas, siis väikestel objektidel on 
esitatud reostuskoormus pahatihti arvutuslik ja söltuv 
eksperdi asjatundlikkusest. 
Kuni viimase ajani olid andmed uldlämmastiku ja 
uldfosfori kohta väheusutavad, kuna nad olid kas arvu-
tuslikud vöi puudusid uldse. Aastaid esitati uldläm-
mastikuna lämmastikuhendite mineraalse osa summa. 
Alates 1990. aastast sisaldab tildlämmastiku näitaja ka 
orgaanilisi lämmastikuuhendeid. 
Summeerides erineva täpsusastme ja usutavusega 
andmeid, tuleb summa töesusesse teatud ettevaatusega 
suhtuda ja loobuda kaugeleulatuvatest järeldustest. 
Nimetatud asjaolusid arvestades on välditud pikema 
perioodi reostuskoormuse dunaamika analuiisi ja piir-
dutud enamusutava, viimase perioodi esitamisega. Ta-
belis 1.3 on esitatud reostusallikate poolt aastatel 1990-
92 eesvoolu juhitud reoainehulgad. 
Thbel 1.3 Reostuskoormus 1990-1992 
Table 1.3 Pollution load 1990-1992 
Uhik Unit 
Pollution load of waste water. The State water man-
agement reports shows the pollution load into the 
environment, i.e. residual pollution, but does not show 
the pollution volumes created or details concerning the 
adequacy of the waste water treatment. 
If, in case of objects of greater hydraulic or pollution 
load, the data concerning pollutant loads is reliable due 
to check-ups (especially as to organic pollutants and 
suspended solids), then in the case of small objects, the 
pollution load is often calculated and is directly de-
pendent on the professional abilities of the expert. 
Until recently, data concerning total phosphorus 
and total nitrogen were not reliable because they are not 
measured directly. For years, total nitrogen was pre-
sented as a sum of mineral nitrogen compounds. Since 
1990, total nitrogen count includes also organic nitro-
gen compounds. 
By summing up data of different level of exactness 
and reliability, the result has to be considered with 
reservations and comprehensive conclusions should be 
avoided. For this reason, a long time pollution load 
dynamics analysis has not been presented here, all 
conclusions have been made on the bases of the recent, 
more reliable period. Table 1.3 shows pollutant vol-
umes discharged into recipients by point sources of 
pollution between 1990 and 1992. 
1990 	1991 	1992 
BHTt BODtot tonni tons 	49000 44200 23500 
naltasaadused 	oil products 322 286 154 
sulfaadid 	sulphates 122000 109000 102000 
kloriidid 	chlorides 13000 16000 14600 
Puld Not 792 909 673 
Nluld 	Ntot 7530 8230 5640 
rasvad fats 443 169 146 
fenoolid phenols 153 91 82 
W 
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Nagu tabelist nähtub, on nii BHT, naftasaaduste kui 
ka rasvade osas reostuskoormuse vähenemine 1992. 
aastal vörrelduna 1990. aastaga enam kui kahekordne. 
Tuntav on koormuse alanemine ka teiste reoainete 
osas. Reostuskoormuse vähenemise pöhjustas majan-
duskriisist tulenev tootmise langus ving reoveepuhas-
tuse töhustamine (uued reoveepuhastid Rakveres, Ku-
ressaares, Pärnus jm.). 
Reovee puhastamine. 1992. aastal juhiti ära 449 min 
m3 puhastamist vajavat reovett. Sellest puhastati 427 
min m3 (95,3 %) ja puhastamata jäi 21 min m3 (4,7 %). 
Bioloogiliselt puhastati 111 min m3 (24,8 %), fiiusika-
lis-keemiliselt 113 min m3 (25,2 %) ja mehhaaniliselt 
203 min m3 (45,3 %) (joonis 1.4). 37 % puhastatud 
reoveest puhastati puudulikult. Piisavalt puhastatud 
reovee osa (63 %) on suhteliselt körge seetöttu, et 
mehaaniliselt puhastatud kaevandusvee puhastamise 
(settebasseinid) Loeb statistika piisavaks. Reovee pu-
hastamise dunaamika aastatel 1970-92 on esitatud joo-
nisel 1.5. 
As becomes apparent in the table, pollution load 
with such pollutants as BOD, oil products and fats, has 
decreased more than twice between 1990 and 1992. 
The pollution load has also decreased as far as other 
pollutants are concerned. This decrease in the pollution 
load has been caused by the low production volumes in 
the conditions of an economical crisis as well as a new 
efficiency in waste water treatment (new waste water 
treatment plants in Rakvere, in Kuressaare, in Pärnu, 
etc.). 
Waste water treatment. In 1992, 449 million m3 of 
waste water that required treatment were discharged. 
427 million m3 or 95.3 % of it were treated. 21 million 
m3 or 4.7 % remained untreated. 111 million m3 (24.8 
%) were treated biologically, 113 million m3 (25.2 %) 
physically or chemically, 203 million m3 (45.3 %) 
mechanically (figure 1.4). 37 % of the treated water 
were insufficiently treated. The share of sufficiently 
treated waste water is relatively high - 63 % - only 
because according to the statistics, mechanically trea-
ted mine drainage water (treated by means of sedimen-
tation basins) is considered sufficiently clean. Waste 
water treatment dynamics from 1970 to 1992 is shown 
in figure 1.5. 
puhastamata 
untreated 
mehaaniliselt 
mechanically treated 
bioloogiliselt 
El biologically treated 
fuus.-keemiliselt 
El physically and chemically treated 
Joonis 1 A Reovee puhastamine. Puhastamist vajab 449 min m3/a 
Figure 1.4 Waste water treatment. To be treated 449 million m3/year 
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Construction of waste water treatment plants. The 
summary about the construction of waste water treat-
ment plants is based on A. Eipre's work. 
In 1965, 8 % of the generated waste water were 
treated. The first experimental sewage lagoons, irriga-
tion fields and small activated sludge plants (oxidation 
channels) were constructed between 1965 and 1967. 
The first municipal biological waste water treatment 
plants were constructed in late 1960s (activated sludge 
tanks in Narva with a capacity of 25,000 m3 /d). 
At the beginning of the 1970s, small biological 
waste water plants were intensively built. In the late 
1970s and at the beginning of the 1980s, the construc-
tion of biological waste water treatment plants for 
Estonian towns and industries began. The number of 
biological waste water treatment plants according to 
years is shown in figure 1.6. 
Because of the depression, for first time in 30 years, 
no municipal waste water treatment plants were put 
into operation in 1992. 
The capacity of Estonian waste water treatment 
plants is presented in figure 1.7. 
At present, there are approximately 1,150 biological 
waste water treatment plants with a total capacity of 
approximately 160 million m3 /year (850 small waste 
water treatment plants and 250 sewage lagoons) in 
Estonia. Many small plants are out of order or need 
repaire. The changing proprietary rights have left some 
plants without owners and the system of technical 
service does not work. 
Table 1.4 shows design data of the hydraulic and 
pollution load of major biological waste water treat-
ment plants. 
15 
aasta/year 
Joutua 1.5 Reovee puhastamise dunaamika 
Figure 1.5 Dynamics of waste water treatment 
Puhastusseadmete ehitamine. Kokkuvöte puhastus-
seadmete ehitamisest pöhineb A. Eipre andmeil. 
1965. aastal puhastati 8 % kogu tekkivast reoveest. 
Esimesed katselised biotiigid, niisutusväljad ja väike-
sed aktiivmudapuhastid (ringkanalid) rajati aastatel 
1965-1967. Esimesed linnalised bioloogilised puhas-
tusseadmed anti käiku 60-te aastate teisel poolel (aero-
tankid Narvas vöimsusega 25 tuhat m3 /d). 
70-te aastate esimesel poolel ehitati intensiivselt 
bioloogilisi väikepuhasteid. 70-te aastate löpus ja 80-
tel aastatel hakati ehitama bioloogilisi puhastussead-
meid Eesti linnadele ja tööstusettevötetele. Biopuhas-
tite arv aastate löikes on esitatud joonisel 1.6. 
Majanduskriis on viinud meid olukorrani, et 1992. 
aastal ei antud Eestis, esimest korda ule 30 aasta, käiku 
iihtegi asula puhastusseadet. 
Reoveepuhastite vöimsust Eestis iseloomustab joo-
nis 1.7. 
Tänaseks on Eestis orienteeruvalt 1150 bioloogilist 
reoveepuhastit koguvöimsusega ca 160 min m3 /a (850 
väikepuhastit ja 250 biotiiki). Paljud väikepuhastid ei 
tööta vöi töötavad ebarahuldavalt. Omandisuhete muu-
tumine on jätnud osa seadmeid peremeheta, puhastite 
tehnilise teenindamise susteem ei toimi. 
Suuremate bioloogiliste reoveepuhastusseadmete 
hudraulilise ja reostuskoormuse projektandmed on esi-
tatud tabelis 1.4. 
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biopuhastite arv 
number of biological waste water treatment plants 
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Joonis 1.6 Biopuhastite arv 
Figure 16 Number of biological waste water treatment plants 
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Joonis 1.7 Reoveepuhastite vöimsus 
Figure 1.7 Capacity of waste water treatment plants 
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Tabel 1.4 Suuremad bioloogilised puhastusseadmed 
Table 1.4 Major biological waste water treatment plants 
Asukoht 
Location 
Projekteeritud 
Designed 
Q m3/d 	BHT, kg/d 
Asukoht 
Location 
Projekteeritud 
Designed 
Q m3/d 	BHT5 kg/d 
Narva 70000 15750 Pöltsamaa 2200 915 
Sillamäe 14000 3000 Paide 5700 2300 
KohtlaJärve 54700 15600 Tim 3000 900 
Jöhvi 11900 2260 Rakvere 20000 10000 
Ahtme 8000 1820 Tamsalu 2400 975 
Pärnu 58000 2000 Kunda 3000 470 
Maardu 6100 800 Pölva 5900 2400 
Muuga sadam 2000 300 Vändra 1700 350 
Saha-Loo 1200 180 Rapla 1100 370 
Keila 3100 900 Märjamaa 850 270 
Kose 1050 270 Kuressaare 9000 4200 
Rummu 2700 570 Elva 1800 540 
Arukiila 4800 810 Viljandi I 3400 2090 
Loksa 2700 540 Viljandi II 1800 450 
Kehra 30500 5300 Vöhma 2800 2960 
Jögeva 2200 915 Vöru 10700 5150 
Peaaegu köik reoveepuhastusseadmed vajavad re-
konstrueerimist ja moderniseerimist. Mitmete puhasti-
te juba alustatud laiendamine ja rekonstrueerimine on 
peatatud. Väheste linnaliste puhastusseadmete hulka, 
mille tööga vöib rahule jääda, kuuluvad ka viimastel 
aastatel 1990-1991 käikuantud seadmed Rakveres, 
Kuressaares, Viljandis ja Pärnus. Eesti suu im ehita-
misel olev keskkonnakaitseline rajatis on Tallinna 
Heitveepuhastusjaam. Ehituse I jätjekord (mehhaanili-
ne puhastus vöimsusega 250 tuhat m3/ööp) anti käiku 
1981. aasta alguses, Iljärjekord (keemilis-mehhaanili-
ne puhastus vöimsusega 370 tuhat m3/ööp) evitati 1984. 
aasta alguses. 1986. aastast alates on ehitatud bioloogi-
lise puhastuse osa, mille esimene ehitusjärk anti käiku 
1993. aastal. 
Veekogude seisundi parandamiseks ja reoainete Lää-
nemerre juhtimise vähendamiseks on vaja: 
® Ehitada (vöi löpetada pooleliolev ehitus) puhastus-
seadmed 14 linnale: Tartu, Turi, Valga, Otepää, 
Törva, Haapsalu, Lihula, Antsla, Mustvee, Tapa, Pal-
diski, Aegviidu, Viljandi, Möisakula. 
® Rekonstrueerida ja laiendada 40 linna vöi alevi pu-
hastusseadet: Tallinn, Narva, Kohtla-Järve, Pölva, 
Kärdla, Paide, Rapla, Vöru, Jögeva jt. 
® Ehitada vöi rekonstrueerida ca 500 lokaalset puhastit 
tööstus-reovee eelpuhastuseks enne asula kanalisatsi-
ooni juhtimist jne. 
Eestis senini kasutatud tiiiipsed bioloogilised väike- 
Most waste water treatment plants need reconstruc-
tion and modernizing. The enlarging and modernizing 
of many treatment plants has been halted. The few 
municipal waste water treatment plants which operate 
normally, include the plants in Rakvere, in Kuressaare, 
in Viljandi and in Pärnu, completed between 1990 and 
1991. 
The most important environmental project being 
carried out in Estonia is the construction of Tallinn 
waste water treatment plant. The first stage of the 
construction (mechanical treatment with a capacity of 
250,000 m3/day) was completed at the beginning of 
1981. The second stage (chemical and mechanical 
treatment with a capacity of 370,000 m3/day) was 
executed at the beginning of 1984. Since 1986, the 
biological treatment block has been built, the first stage 
of which was completed in 1993. 
To improve the state of water bodies and to decrease 
the discharge of pollutants into the Baltic Sea, it is 
necessary to: 
build or complete treatment facilities in 14 towns 
(Tartu, Turi, Valga, Otepää, Törva, Haapsalu, Lihula, 
Antsla, Mustvee, Tapa, Paldiski, Aegviidu, Viljandi, 
Möisakiila); 
reconstruct and enlarge treatment facilities in 40 
towns (Tallinn, Narva, Kohtla-Järve, Pölva, Kärdla, 
Paide, Rapla, Vbru, Jögeva and others); 
build or reconstruct approximately 500 local treat- 
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puhastid (BIO, OXYD, MRP, PRP, ringkanalid jne) 
vajavad kaasajastamist. Aktiivmudamenetluse körval 
tuleks kasutusele vötta tunduvalt väiksema energiaku-
luga biofiltrid, biorootorid jt. lahendused, evitada fos-
foriärastus ka väikepuhastites. 
Nimetatu realiseerimiseks tuleb ehitada 300 bioloo-
gilist (vöi bioloogilis-keemilist) väikepuhastit maa-
asulates. Rekonstrueerida 500 olemasolevat bioloogi-
list väikepuhastit.  
ment facilities in order to pretreat industrial wastewa-
ter before leading it into municipal sewerage. 
These types of small biological plants which have 
been used until now (BIO, OXYD, MRP, PRP, oxida-
tion channels) need to be modernized. Apart from the 
activated sludge process, other methods consuming 
less energy, such as tricling filters and biorotors, should 
be used. It is also necessary to eliminate phosphorus 
even in small treatment plants. This requires building 
300 biological or biological and chemical small plants 
in rural areas. 
1.2.2 Nutrient balance in surface water 
Koostas E. Loigu 
Viimastel aastakumnetel on Eesti veekeskkonna sei-
sund pidevalt halvenenud. Osaliselt on seda pöhjus-
tanud suurenenud väetiste kasutamine pöllunduses ning 
loomakasvatuse koondumine suurfarmidesse. 90-tel 
aastatel seoses maareformiga on tootmine oluliselt 
vähenenud ja sellest tingituna on veekogude kvaliteet 
mönevörra paranenud. Toitainete bilansis on kasutatud 
tootmise langusele eelneva perioodi andmeid. 
Eestis on ligikaudu 1 miljon ha pöllumaad, mis on 
umbes 22 % kogu territooriumist. 53 % haritavast 
maast on kuivendatud. 
Maaparandus. Kuivendamine möjutab otseselt mulla 
struktuuri ning selle kaudu vee ja öhu liikumist pinna-
ses. Maaparanduse tagajärjel on vooluhulga aastaaja-
lised erinevused suurenenud. Kevadine suurvesi on 
tavaliselt suurem, kuid luhiajalisem kui varasematel 
perioodidel. Pindmine äravool suureneb ning pöhja-
veeline äravool väheneb, sest lumesulamisvesi valgub 
kiiresti kuivenduskraavidesse ja ei jöua pöhjaveeni /1/. 
Intensiivne kuivendamine on soodustanud toitaine-
te äravoolu valgaladelt - maaparanduse tagajärjel tek-
kisid pinnases soodsad tingimused öhu- ja veevahetu-
seks, kiirenes aineringluse produktide mullast väljauh-
tumine. 
Kunstväetiste kasutamine. Aastatel 1960-1988 on 
märkimisväärselt suurenenud kunstväetiste kasutami-
ne. Suurim oli mineraalväetiste kasutamine aastatel 
1986-88, mil 1 ha pöllumaa kohta kulutati keskmiselt 
210 kg kunstväetisi (joonis 1.8). 1988-1992 vähenes 
kunstväetiste kasutamine. 
Mineraalväetiste miiugi andmetel kasutati lämmas-
tiku 1987. a. 120 kg/ha. 
By E. Loigu 
The state of the aquatic environment of Estonia has 
continuously deteriorated during the last decades. This 
has been partly caused by the increased use of ferti-
lizers in agriculuture and the concentration of livestock 
breeding into huge farms. Due to the land reform of the 
1990s, production has decreased substantially and, 
consequently, the state of water bodies has improved. 
The nutrient balance is based on the data from the 
period preceding the recession. 
There are approximately 1 million hectares of ar-
able land in Estonia (i.e. 22 % of the territory of the 
Republic). 53 % of the cultivated land is drained. 
Melioration. Drainage has a direct effect on soil struc-
ture and, consequently, to the movement of water and 
air in the soil. Due to melioration, the seasonal inequal-
ities of the flow rates have increased. The spring floods 
are usually more extensive and shorter than in earlier 
periods. Surface runoff is increasing and ground water 
runoff decreasing because melting snow flows into 
drainage ditches and does not reach ground water /1/. 
Intensive drainage has caused runoff of nutrients 
from catchment areas: melioration has favoured aer-
ation and water regime in soil and accelerated the 
washout of substance turnover products. 
Use of mineral fertilizers. Between 1960 and 1988, 
the use of mineral fertilizers increased substantially, 
reaching its peak in the years 1986 to 1988, when 210 
kg of mineral fertilizers were used per 1 hectare of 
arable land (figure 1.8). According to mineral ferti-
lizers purchase data, the use of nitrogen amounted to 
120 kg/ha in 1987. Between 1988 and 1992, the use of 
mineral fertilizers decreased. 
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Figure 1,8 Consumption of commercial fertilizers between 1939 and 1992 
Loomakasvatus. Pinna- ja pöhjavee kvaliteedi kuju-
nemisel on oluline osa loomakasvatusel. Reostust pöh-
justab halb sönniku käsitlemine, säilitamine ving väeti-
sena kasutamine, eriti suurtes farmides /2/. Ohtliku 
reostuse allikad on suured sigalad, kus loomade välja-
heited muudetakse vedelsönnikuks. Paljudes piirkon-
dades on jögede, järvede ja kaevude vesi lämmastikust 
reostunud. 
Toitainete bilanss. Vaatamata suurte väetisekoguste 
tarvitamisele on saagikus mittetöhusa pöllumajandus-
liku tegevuse töttu madal ving taimede poolt omasta-
takse suheliselt vähe toitaineid. Väetamine fosfori-
uhenditega (27 kg/ha kunst- ja 8 kg/ha orgaanilisi 
väetisi) uletab selgelt aastase fosfori omastamise tai-
mede poolt (10 kg/ha). Fosfori ja lämmastiku bilanss 
on näidatud tabelis 1.5. Suureen osa väetistes olevast 
fosforist akumuleeritakse kunnikihti. Keskmiselt 25 
kg/ha kohta jääb igal aastal seotuks mullaosakestega. 
Järelikult vöib erosiooni korral palju fosforit sattuda 
pinnavette. 
Livestock breeding has an essential part in forming the 
quality of surface and ground water. Problems with 
handling, storing and spreading of manure, especially 
in large farms /2/, caused pollution. Large piggeries 
constitute sources of hazardous pollution, because pig 
excrements are turned into liquid manure. The water of 
rivers, lakes and wells is polluted with nitrogen in many 
regions. 
Nutrient balance. Despite the huge amounts of ferti-
lizers used, yields remain low because of inadequate 
agricultural methods relatively small amounts of nu-
trients are acquired by plants. The present phosphorus 
fertilization rate (27 kg of mineral and 8 kg of organic 
fertilizers per hectare) clearly exceeds the annual ca-
pacity of plants to acquire phosphorus (10 kg/ha). The 
balance of phosphorus and nitrogen is presented in 
table 1.5. Most of the phosphorus from the fertilizers 
accumulates in top soil. On the average 25 kg/ha 
remains bound to soil particles. Consequently, large 
amounts of phosphorus can be carried to surface water 
with erosion. 
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Tabel 1 3 Haritava maa lämmastiku ja fosfori bilanss 
Table 1.5 Nitrogen and phosphorus balance in arable lands 
Lämmastik 	Fosfor 
	
Nitrogen 	Phosphorus 
kg/ha kg/ha 
Toitainete lisandumine Nutrients added 
Kunstvaetised mineral fertilizers 	 1 10 	27,0 
Loomasönnik organic fertilizers 62 8,0 
Ladestumine öhust deposited from the air 	 10 	 0,1 
Toitainete irakanne Nutrients removed 
Toitainete völjauhtumine nutrient wash-off 	 20 	0,5 
Taimede poolt omastamine acquired by plants 	 60 10,0 
Lam mastiku lendumine ja denitrifikatsioon nitrogen volatilization and denitrification 	 70 
Akumuleerumine mulda accumulation in soil 	 32 	24,6 
Lämmastikuiihendidpärinevad atmosfäärist (10 kg/ 
ha aastas), kunstväetisest (110 kg/ha aastas) ja or-
gaanilisest väetisest (62 kg/ha aastas). Ulejäänud läm-
mastik akumuleerub pinnases vöi kaob keskkonda (läm-
mastikuhendite lahustumine, denitrifikatsioon ja am-
moniaagi lendumine). 
Lämmastik on pinnases väga liikuv — arvutuste 
pöhjal leostub veekogudesse umbes 20 kg/ha aastas. 
Analoogselt fosforiga on lämmastiku bilanss positiiv-
ne, mis tähendab, et aastas akumuleerub pinnasesse 
umbes 32 kg N/ha. Kuna Eestis on palju kultuurrohu-
maid, siis vöib oletada, et lämmastik seotakse rohuka-
mara all olevas huumuses. Hinnangud denitrifikatsioo-
ni kohta pole täpsed ving see vöib möjutada lämmasti-
ku koguste arvestamisel saadud tulemuste usaldus-
väärsust. 
Körge lämmastikusisaldus mullas j a pidev toitaine-
te lisamine bob soodsad tingimused toitainete levi-
kuks veekeskkonda. 
Toitainete äravool. Pinnavette jöudnud lämmastikust 
76 % ja fosforist 47 % pärineb pöllumajandusest. 
Lämmastik jöuab sisevetesse peamiselt kultiveeritud 
aladelt ja fosfor valdavalt heitveest (joonis 1.9). 
Toitainete leostumine erinevatelt pöllumaadelt eri-
neb märgatavalt, söltudes väetisest, väetamise teh-
noloogiast, mulla tuubist, veereziimist jms. 
Uuringud näitasid, et metsaaladelt kantakse veeko-
gudesse fosforit aastas 0,027 kuni 0,11 kg/ha. Fosfori 
ärakanne kuivendatavatelt pöllumajanduslikelt valg-
aladelt on tavaliselt 0,22 kuni 0,55 kg/ha /1/, /3/. 
Nitrogen input comes from the atmosphere (10 kg/ 
ha annually), from mineral fertilizers (110 kg/ha) and 
from organic fertilizers. The remainder of the nitrogen 
either accumulates in the soil or is dispersed in the 
environment (solution of nitrogen compounds, deni-
trification and volatilization of ammonia). 
Once nitrogen has reached soil, it remains extreme-
ly mobile: according to calculations, approximately 20 
kg/ha of nitrogen elutriates into water bodies in a year. 
As the phosphorus balance, also the nitrogen balance is 
positive, i.e. approx. 32 kg N/ha accumulates in the soil 
annually. As much of Estonia's territory is covered by 
grasslands, nitrogen probably accumulates under the 
grasslands as humus. However, the estimations of de-
nitrification are not exact and this fact may influence 
the reliability of the calculated nitrogen amounts. 
The high nutrient content in the soil and permanent 
addition of nutrients establishes favourable conditions 
for leakage of nutrients into the aquatic environment. 
Nutrient runoff. 76 % of the nitrogen (29,000 tons) 
and 47 % of the phosphorus (470 tons) reaches surface 
waters from agriculture and husbandry. Nitrogen reaches 
inland waters mainly from cultivated areas and phos-
phorus mainly with waste water (figure 1.9). 
Leaching of nutrients from arable land varies, de-
pending on the fertilization level and practice, type of 
soil, hydrological regime, etc. 
Studies have shown that phosphorus leaching from 
forested areas in Estonia is in the range of 0.027-0.11 
kg/ha per year. The average yearly leakage of phos- 
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Figure 19 Nutrient balance 
Kasutatavast fosforväetisest ei uhuta pinnavette reeg-
lina rohkem kui 1 %. Fosfori äravool pöldudelt vöib 
olla suur vaid erosiooni korral. Kuna fosfor soodustab 
veekogude toitelisuse kasvu, vöib ka väike fosfori kadu 
tekitada kahju jögedes ja järvedes. 
Suuremaid probleeme pöhjustab lämmastiku leos-
tumine. Aastas uhutakse lämmastikku väikestelt loo-
duslikelt valgaladelt 1,1 kuni 4,9 kgN/ha. Maaharimine 
möjutab lämmastiku kadu oluliselt. Uuringute andme-
tel on keskmine lämmastiku äravool korrelatsioonis 
valgalal asuvate kuivendatud pöllumaade pindalaga. 
Pöllumajanduslikelt valgaladelt oli keskmine väetiste 
ärakanne 10 kuni 32 kg/ha. Lämmastiku kadu on tähel-
datud kuni 70 kg/ha juhul, kui väetisi on laotatud 
lumele, kulmunud maapinnale vöi vahetult enne suuri 
sademeid. 
Lumesulamisperioodil on nitraatlämmastiku tase 
pöllumaid kuivendavates väikej ögedes väga körge (kuni 
15-20 mg N/1). Aastane keskmine nitraadihulk pöllu-
maadel asuvate väikejögede vees on palju körgem kui 
metsamaadel (tabel 1.6).  
phorus from drained agricultural catchment areas is 
normally within the range of 0.22-0.55 kg/ha /1/, /3/ in 
Estonia. As a rule, no more than 1 % of the phosphorus 
fertilizers applied is leached into surface waters. 
Phosphorus runoff from the fields may be considerable 
only in the case of erosion. 
As phosphorus favours the nutrient growth of water 
bodies, losses of phosphorus may cause problems, even 
if they are small. 
The greatest problems are caused by leaches of 
nitrogen. Nitrogen wash-off from small natural 
catchment areas is in the range of 1.1-4.9 kg N/ha per 
year. Nitrogen losses are significantly affected by cul-
tivation. Studies show that the average runoff is strong-
ly correlated with the proportion of cultivated lands in 
the drainage area. Small streams draining agricultural 
areas carry off approximately 10-32 kg of fertilizers 
per hectare. Nitrogen losses amount to 70 kg/hectare in 
case the fertilizers are spread on snow, frozen ground or 
before abundant precipitation. 
During the periods when snow is melting, the level 
of nitrate nitrogen in small rivers draining agricultural 
catchment areas becomes very high (up to 15-20 
mg N/1) (table 1.6). 
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Table 1.6 Land use and distribution of nutrients in small rivers and streams 
Maakasutus 
	
Aasia keskmine nitroatide kontsentratsioon 
Land use Annual mean nitrate concentration, 
mg N/I 
Loodusmaa (1989 keskmine) 	 1,1 
Natural lands 1989 (average) 
Pöllumajandusmaa (1989 keskmine) 	6,7 
Agricultural lands 1989 (average) 
Nitraatlämmastiku aastane örakanne 
Nitrate nitrogen runoff, 
kg N/ha per year 
1,8 
W 
Viimaste aastate jooksul on pöllumajanduslik tege-
vus Eestis tunduvalt muutunud. Kunstväetiste kasuta-
mine on nende körge hinna töttu viimase 3-4 aasta 
jooksul märkimisväärselt vähenenud. Möningal mää-
ral on paranenud sönniku kasutamine. Koos kunstväe-
tiste kasutamise vähenemisega on viimastel aastatel 
märgata väetisainete äravoolu vähenemist. 
In recent years, Estonian agriculture has undergone 
several changes. As the prices of mineral fertilizers 
have increased, their use has decreased remarkably 
during the past 3 or 4 years. Manure is used more 
effectively. Due to the decreased use of mineral fertili-
zers, a significant fall in nutrient runoff can be ob-
served. 
Koostas A. Lääne 
Ulevaade Eestist merre juhitava reostuse kohta on 
koostatud TTU uurimistöö /4/ ja Helsingi komisjoni 
raporti nr 45 /5/ pöhj al. Nimetatud uurimusega koostati 
tihtlasi Helsingi komisjonile esitatud Eesti osapoole 
merereostuse koormuseandmed. 
Vastavalt HELCOMi reglemendile pidi Eesti esita-
ma reostuskoormuse järgmiste alaregioonide löikes: 
Soome laht, Läänemere avaosa, Liivi laht koos Väina-
merega. Kuna Läänemere avaosas (Saaremaa j a Hiiumaa 
läänerannik) meil nimetamisväärseidpunktreostusalli-
kaid ja jögesid ei ole, esitati koormusandmed Soome 
lahe ja Liivi lahe regioonide löikes. 
Läänemerre kantav reostus summeerub jögedest, 
linnadest ja tööstusettevötetest (tabel 1.7). 
Jögede kaudu Läänemerre kantav reostus. Soome 
lahte suubuvate jögede valgala on 26 400 km2, millest 
äravoolu kontrollitakse 21 545 km2 (81,6 %). Hiidro-
keemilised vaatluspostid on 13 jÖel ja kontrollitav 
valgala on ca 85 %. 
Liivi lahte suubuvateljögedel tehakse hädroloogili-
si vaatlusi viiel jöel. Kogu valgalast 17 600 km2 on 
By A. Ldäne 
The survey about the pollution load into the Baltic Sea 
from Estonia has been based on a research by Tallinn 
Technical University /4/, and on the report of the 
Helsinki Commission /5/. The aforementioned 
research work was carried out to present data about 
Estonian marine pollution loads to the Helsinki 
Commission. 
In conformity with the HELCOM regulations, Esto-
nia had to present data about pollution loads according 
to the following sub-regions: the Gulf of Finland, 
Baltic Proper, the Gulf of Riga together with Väiname-
ri. As there are few point sources and rivers in the 
Estonian part of the Baltic Proper, i.e. on the western 
coast of Saaremaa and Hiiumaa, pollution load data 
was presented according to the regions of the Gulf of 
Finland and the Gulf of Riga together with Väinameri. 
Pollution into the Baltic Sea is a sum of the pollu-
tions carried there by rivers or discharged straight by 
settlements and industries (table 1.7). 
Pollution load entering the Baltic Sea via rivers. The 
drainage area of the Gulf of Finland in Estonia covers 
CZ' 
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möödetud äravooluga 7990 km2 (44,3 %). 
Hudrokeemilisi vaatlusi teostatakse Pärnu ja Kasari 
jöel. 
Monitooringu puudulikkuse töttu pole andmebaas 
täielik. 
Nimetatut arvestades on jögede reostuskoormused 
arvutatud aastakeskmise vooluhulga ja keskmise reoai-
ne kontsentratsiooni kol utisena. 
Riiklik seire sisaldab uksnes lämmastiku ja fosfori 
mineraalse osa möötmise. Andmed i ldlämmastiku ja 
-fosfori kohta on arvutuslikud, saadud suhtarvu abil ja 
seetöttu ka väheni usaldusväärsed. 
Linnade heitveega Läänemerre juhitav reostus. Lin-
nu, mille reostus ei kajastu jögede reostuskoormuses, 
on 11: Soome lahe vesikonnas 7 ja Liivi lahe vesikon-
nas 4. 
Tööstusettevötetest Läänemerre juhitav reostus. 
1990. aastal oli linnadest eraldiseisvaid, oma heitvee 
väljalasuga ettevötteid reostuskoormusega ule 10 tu-
hande inimekvivalendi (IE) 8 , millestuhe, RAS Silmet 
kohta puudusid usaldusväärsed andmed. Kuna Silmeti 
jäätmehoidlast filtreeruv reostus vöib paljukordselt 
uletada köikide ulejäänud objektide reostusmahu, tu-
leb esitatud näitajaid vötta kui esialgseid. Täpsustatud 
andmete saamisel (peale vastavaid uuringuid Silla-
mäel) vöib uldlämmastiku bilanss Soome lahele oluli-
selt muutuda. 
Läänemerre kantud reoainete kogused regioonide 
löikes ja summaarselt on esitatud tabelis 1.7.  
26,400 km2. Runoff is checked on 21,545 km2 or 
81.6 % of the catchment area. There are hydrochemical 
monitoring stations on 13 rivers or 85 % of the catchment 
area. 
Among the rivers which flow into the Gulf of Riga, 
5 are monitored hydrologically. Runoff is measured on 
7,990 km2 or 44.3 % of the catchment area (17,600 
km2). 
The Pärnu and the Kasari rivers are hydrochemical-
ly monitored. 
Because of inadequate monitoring, the data base is 
not complete. Considering this fact, the pollution loads 
of rivers have been calculated by multiplying mean 
annual flow rates with mean pollutant concentration. 
The State monitors only mineral nitrogen and 
phosphorus. Data about total nitrogen and total phos-
phorus are calculated by means of indexes and are 
therefore not very reliable. 
Pollution load into the Baltic Sea from urban areas. 
The pollution of 11 towns is not reflected in the data 
concerning the pollution load via rivers. 7 of these 
towns are in the catchment area of the Gulf of Finland 
and 4 in the catchment area of the Gulf of Riga. 
Pollution load into the Baltic Sea from industries. In 
1990, there were 8 industrial enterprises in Estonia 
which were independent from cities (having their own 
waste water outlets) and had a pollution load exceeding 
10,000 population equivalents. About one of these 
enterprises, State enterprise SILMET, no reliable in-
formation was received. As pollution which is filtrated 
from the waste store of SILMET may exceed many 
times the pollution volumes of all other enterprises, the 
presented data can be regarded only as preliminary. 
After receiving exact data, i.e. after the corresponding 
research in Sillamäe, the balance of total nitrogen in the 
Gulf of Finland may change substantially. 
The volumes of pollutants led into the Baltic Sea 
according to regions and as a whole have been pre-
sented in table 1.7. 
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Table 1.7 Pollution into the Baltic Sea from Estonia in 1990, t/year 
BHT7 	 Nuld 	 Puld 
BOD, Ntot Ptot 
J®ed Rivers 
Soome laht Gulf of Finland 41 750 42 460 1 718 
Liivi laht 	Gulf of Riga 6 370 1 1 730 489 
Kokku Sum 48 120 54 190 2207 
Linvad Towns 
Soome laht Gulf of Finland 16 050 4 660 486 
Liivi laht 	Gulf of Riga 1 950 200 42 
Kokku Sum 18 000 4 860 528 
T®®stus Industries 
Soome laht Gulf of Finland 280 70 4 
Liivi laht 	Gulf of Riga 700 60 14 
Kokku Sum 980 130 18 
Mik kokko Total 67 100 59 180 2 753 
Märkus: Nuld ja Puld on arvutuslikud 
Note: Total N and total P are not measured directly. Loads are calculated from measured N and P compounds. 
Koostas H. Pachel 
Jögede veekvaliteedi hindamisel on kaks vöimalust -
veeanaltitisidele tuginev eksperimentaalne ja arvutus-
mudeli kasutamisele tuginev arvutuslik meetod. Möle-
mal hindamismeetodil on oma positiivsed ja nega-
tiivsedkuljed. Reostusolukorrast tervikliku pildi annab 
mölema meetodi oskuslik rakendamine. 
Veeanaluusidele tuginev hindamismeetod on enam 
levinud. Arvutuslik veekvaliteedi hindamine on palju-
des maades kas läbikäidud etapiks vöi on puudunud 
eeldused temakasutamiseks. Eestis on arvutusliku vee-
kvaliteedi hindamismeetodi kasutainist soodustanud 
meie jögede geograafilisest asendist tingitud omapära, 
reostusspetsiifika ja reovee puhastamise Lildine tase. 
Tähtsusetu ei ole ka tema kor7elatsioon eksperimen-
taalse meetodiga, olles viimasest tunduvalt väiksema 
töömahukusega ja seega odavam. 
Arvutuslik jögede veekvaliteedi hindamine on suh-
teliselt hölbus ja tulemus töepärane punktreostusalli- 
By H. Pachel 
There are two possible ways of estimating water qual-
ity: the experimental method which is based on sam-
pling and the assessment method which uses models. 
Both of these methods have their positive and negative 
sides. To get a comprehensive picture about pollution, 
it is necessary to apply both methods. 
The method based on sampling is widely spread. In 
many countries, the assessment method of water qual-
ity has been either forgotten long ago or there have been 
no prerequisites for using it. In Estonia, the specific 
geographic characteristics of the rivers, the specific 
pollution and the general level of waste water treatment 
have favoured using the assessment method which is 
based on calculating the quality of water in the rivers. 
It is at least as significant, that the assessment method 
correlates well with the experimental method but its 
volume of work is much smaller and, thus, cheaper. 
Estimating the water quality on the basis of assess- 
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kate mönede reostusingredientide (orgaaniline reoai-
ne, nafta, fenool jt.) hindamisel, eriti kui eesvoolu 
juhitav heitvesi on eelnevalt puhastis keskendunud, 
tagatud on uhtlane välj alask ja jääkreostuse suhteliselt 
kiire ja täielik segunemine kogu eesvooluga. Kasutata-
va arvutusmudeli puuduseks on tema sobimatus haju-
ja bakteriaalse reostuse hindamisel, samuti ka jöevee 
uldfosfori (P) ja uldlämmastiku (N) sisalduse hindami-
sel, kus tulemuslikum on eksperimentaalne hindamis-
meetod. 
Meie jögede omapärast tuleneb seegi, et heitvee 
täieliku segunemise lävend asub tavaliselt 0,1-0,2(0,5) 
km allpool heitvee sisselasku, eesvoolus ei esine nn. 
"jögi-jöes" olukorda. Nimetatu lihtsustab tunduvalt 
arvutusmudelit. 
Eesti veekogud on reostunud pöhiliselt elukondli-
kust, toiduaine- ja kergetööstuse heitveest, Pöhj a-Ees-
tis lisaks nimetatule veel pölevkivi-keemia ja kuni 
viimase ajani ka tselluloositööstuse heitveest. Kuna 
valdav on elukondlikja toiduainetööstuse heitvesi, siis 
uldjuhul meie eesvoolude limiteerivaks kvaliteedinäi-
tajaks on orgaaniline reoaine, mida möödetakse bio-
keemilise hapnikutarbega (BHT). Tööstuspiirkonda-
des vöib limiteerivaks reoaineks osutuda ka nafta, 
fenool vöi höljum. 
Kui Skandinaaviaja enamuses Kesk-Euroopa maa-
des on reovee puhastamine sellisel tasemel, et or-
gaaniline reoaine ei ole enam eesvoolu veekvaliteeti 
limiteerivaks reoaineks ja edukalt lahendatakse P ja N 
eraldamist reoveest, siis meil jätkub tööd puhastuse 
töhustamisel orgaanilise reoaine osas. P ja N ärastami-
sega on uksnes algust tehtud. Olgu siinjuures vördlu-
seks öeldud, et käesoleva aja reovee puhastamise tase 
Eestis nii puhastusmeetodite kui ka töhususe osas on 
vörreldav tasemega Soomes aastal 1970. 
Seni kasutusel olev vooluvee sanitaarseisundi hin-
damise arvutuslik meetod eeldab punktreostusallikate 
poolt eesvoolu j uhitava reoaine hulga ja asukoha tead-
mist uhelt poolt j a eesvoolu hiidromeetriliste lähteand-
mete omamist koos sobiva arvutusmeetodi olemasolu-
ga teiselt poolt. Arvestades Eesti jögede omapära ja 
reostusspetsiifikat (veekvaliteeti limiteerivaks on uld-
juhul orgaaniline reoaine), on insenerlikeks arvutus-
teks kiillaldase täpsusega H. Velneri, A. Aitsami ja L. 
Paali poolt 1965, a. avaldatud arvutusmetoodika /6/, 
mille kohaselt orgaanilise reoaine muundumine toi-
mub lahjenemise ja biokeemilise hapendumuse tule-
musena eesvoolus. 
Eestis on veekvaliteedi arvutuslik hindamismeetod  
ment method is relatively easy and the results are 
reliable in regard of some pollution ingredients from 
point sources, such as organic pollutants, oil and phe-
nol. This is especially true if the waste water led to 
recipients has been previously concentrated in the 
treatment facilities, if there is an unvarying outlet of 
waste water and if the residual pollution mixes rapidly 
and completely with the recipient water. The drawback 
of this method is its inadequacy for evaluating non-
point and bacterial pollution. The experimental method 
is also more adequate concerning total phosphorus and 
total nitrogen in rivers. 
One of the characteristic features of Estonian rivers 
is that mixing of the waste water is completed generally 
0.1-0.2 (0.5) km lower than the inlet. There is no so 
called "river in river" in the recipient and this facilitates 
the imitation model. 
Estonian water bodies are mostly polluted by waste 
water from domestic sewerage, food industry and light 
industry, in North Estonia also by waste water from the 
oil-shale chemical industry and, until recently, from the 
pulp and paper industry. As the domestic and food 
industry waste water are predominant, the limiting 
quality indicator of the recipient (limiting pollutant) is 
generally the concentration of organic pollutant which 
is measured by biochemical oxygen demand (BOD). In 
the industrial regions, the limiting pollutant can also be 
oil, phenol or suspended solids. 
In Scandinavia and in most Central-European coun-
tries, waste water treatment is on a high level: organic 
pollutants do not constitute a limiting factor of the 
recipient water quality, P and N are successfully sep-
arated. In Estonia much work has still to be done with 
respect to better organic pollutant treatment. It is in-
teresting to note that the present treatment level in 
Estonia is comparable with that of Finland in the 1970s, 
with regard to both treatment methods and efficiency. 
The present method of evaluating the sanitary state 
of running waters presupposes knowledge of the 
amounts of pollutants led into recipient from point 
sources as well as of the location of the sources, on the 
one hand, and presence of hydrometric data about 
the recipient together with an adequate calculating 
method, on the other hand. Considering the nature of 
Estonian rivers and the character of their pollution 
(organic pollutants limit water quality), the calculating 
methodology published in 1965 by H. Velner, A. Ait-
sam and L. Paal is precise enough for engineering. This 
methodology /6/ supposes that organic pollutants are 
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eksperimentaalse meetodi körval kasutamist leidnud 
kuuekumnendate aastate teisest poolest. A. Saava ja A. 
Loopmanni poolt neil aastatel koostatud punktreostus-
allikate asukohaskeemid ja reostuskoormuse hinnan-
gud leidsid praktilise väljundi nende poolt koostatud 
jögede arvutuslike reostuskaartide (BHT5) näol. Täp-
sustusi lähteandmetes ja perioodi reostuskoormuse ta-
set arvestavad on 1979 j a 1985 aastal /7/, /8/ koostatud 
arvutuslikud Eesti jögede reostuskaardid. Käesolevas 
ulevaates esitatud reostuskaarti (joonis 1. 10, vt. tahvel) 
vöib lugeda eksperthinnanguliselt korrigeeritud reos-
tuskaardiks aastast 1985, kusjuures aastatel 1990-1992 
on maakonniti korrigeeritud veekvaliteedi arvutusi 
Pöhja- ja Kesk-Eesti jögede osas. Sama aja reostus-
koormuse taset arvestav on ka hinnanguline korrektiiv 
Lääne- ja Löuna-Eesti jögede osas. Arvestatud on vii-
mastel aastatel rajatud suuremate reoveepuhastite osa 
veekvaliteedi kujundamisel, samuti reostuskoormuse 
alanemist pöllumajandusliku suurtootmise vähenemi-
sest ja hajutamisest, mis on eriti märgatav reostusele 
tundlikul, tagasihoidliku loodusliku äravooluga ulem-
jooksualadel. Reostuskaardil on esitatud suvise madal-
veeaegse orgaanilise reoaine arvutusliku kontsentratsi-
ooni muutus piki jöge. Ei saa siinjuures täheldamata 
jätta korrelatsiooni orgaanilise reoaine ja toitainetesi-
salduse vahel. Körge BHT-ga jöelöikudel on reeglina 
ka körge P ja N kontsentratsioon. Reostuskaardil on 
jöevee kvaliteet kujutatud neljaastmelisena: puhas, 
nörgalt reostunud, reostunud ja tugevalt reostunud. 
Reostunud ja tugevalt reostunudjöelöikude osakaal 
kogu vaadeldud vooluvee kogupikkusest on vastavalt 
13 j a 1 %. Puhtaj a nörgalt reostunud löikude osakaal on 
vastavalt 70 ja 16 %. 
Jöevee kvaliteedi määravad suured kontsentreeritud 
reostusallikad - linnad, tööstusettevötted. Reostunud 
joelöigud on reeglina allpool linnasid, millel puudub 
vöi on halvasti töötav puhasti. Tagasihoidliku, sageli 
nullilähedase vooluhulgaga j ögede ulemj ooksualad on 
ka hea puhastuse koral tähistatud tinglikult reostatuna.  
decomposed as a result of dilution and chemical oxida-
tion in the recipient. 
The calculated water quality assessment method has 
been used in Estonia since the second half of the 1960s, 
together with the experimental method. The point 
source location schemes and pollution load evaluations 
compiled by A. Saava and A. Loopmann in the 1960s, 
found a practical output in the form of calculated 
pollution maps (BODS). The calculated pollution maps 
of Estonian rivers, compiled in 1979 and in 1985 /7/, 
/8/ take into consideration more exact input data and the 
pollution loads of the period. The pollution map, pre-
sented in this survey (figure 1.10, see Annex), is the 
map from 1985 which has been corrected by experts. 
Water quality calculations in regard of rivers of North 
and Central Estonia have been updated between 1990 
and 1992 in the corresponding counties. The estimated 
correction concerning the rivers of West and South 
Estonia considers the pollution load update for the 
same period. The impact of major waste water treat-
ment plants, constructed in recent years, on forming the 
water quality has been considered, as well as the de-
crease in pollution load due to the fall and scattering of 
concentrated agricultural production. This reduction of 
pollution load is especially perceivable in the areas of 
upper reaches which have moderate natural runoff and 
are therefore sensitive to pollution. The pollution map 
represents the variation of calculated organic pollution 
concentration along rivers during summer low water 
period. The correlation between organic pollutant and 
nutrient contents becomes appearent: in the sections 
where BOD is high, also the concentrations of P and N 
are high. The quality of river water is shown as a four 
step scale in the map: clean, slightly polluted, polluted 
and very polluted. 
The share of polluted and very polluted sections of 
rivers was 13 and 1 % of the total length of the 
monitored running water, respectively. The share of 
clean and slightly polluted sections was 70 and 16 %, 
respectively. 
The quality of running water is determined by large, 
concentrated sources of pollution, i.e. settlements and 
industries. Polluted sections of river are, as a rule, 
situated below cities which lack treatment facilities or 
the facilities are out of order. The upper reaches of the 
rivers which have moderate and very low runoff, have 
been indicated as conventionally polluted even when 
the treatment has been adequate. 
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By E. Loigu 
The variations in time of substances dissolved in water 
have been compiled about those Estonian rivers which 
have been monitored for a long time. The dynamics of 
the past 30-40 years have been compiled for 9 measu-
ring sections. The hydrochemical monitoring of the 
other rivers began in 1971 or in 1976, i.e. the changes 
of the past 15 to 20 years can be observed. On a whole, 
statistics enabled to observe the dynamics of the chemi-
cal composition of running water on 55 measuring 
sections. The past decades have brought along some 
major changes in the quality of river water in Estonia. 
The background values of most rivers have changed as 
well. 
Organic matter. Regular sampling of highly decom-
posing organic matter (BOD) began in Estonia in 1976. 
The fact that the BOD of running water decreased 
somewhat in the observed period shows that the state of 
rivers is improving. In more than a half of the cases, a 
decrease in the values of BOD_, which is statistically 
reliable, can be observed (figure 1.11, see Annex). 
The BOD5 has decreased 1.5 to 2.5 times, compared 
to the 1970s. A drop of BOD is especially noticeable in 
the Piihajögi, the Rannapungerja, the Keila, the Pärnu, 
the Navesti, the Kasari, the Purtse and some other 
rivers. In the Narva river, the BODS has increased. This 
may be caused by the insufficient treatment of the waste 
water of Narva. 
It may be stated that the organic pollution load of 
rivers has decreased. However, in case of half of the 
studied measuring sections, no fall of the statistically 
reliable BOD was observed and it may therefore be 
presumed that in those sections, the amount of easily 
decomposing organic matter has increased. 
Changes in the values of COD (chemical oxygen 
demand) in rivers have been multidirectional. In the 
rivers of the catchment area of the Gulf of Riga, for 
example, no reliable changes in the dynamics of the 
COD have been observed. In the rivers of other 
catchment areas, the values of the COD vary more. 
COD has increased during the past decades in the 
following measuring sections: the Vöhandu - Räpina, 
the Väike Emajögi - Tölliste, the Keila - Keila, the 
Pudisoo - Pudisoo. The raise in the content of hardly 
decomposing organic matter in those rivers is caused 
by waste water. 
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Vees lahustunud ainete sisalduse muutused ajas on 
koostatud Eesti jögede kohta, millel on piisavalt pikk 
vaatlusrida. Viimase 30-40 aasta dunaamika on koos-
tatud 9 lävendile. Ulejäänud jögede hudrokeemilise 
vaatlusrea algus on 1971. vöi 1976. aasta, seega jälgi-
tavad on viimase 15-20 aasta muutused. Kokku vöi-
maldas statistika jälgida jöevee keemilise koostise dti-
naamikat 55 lävendil. Viimastel aastakumnetel on tä-
heldatud Eesti jögede vee kvaliteedis olulisi muutusi. 
Muutunud on ka enamiku jögede fooniväärtused. 
Orgaanilised ained. Kergesti lagunevate orgaaniliste 
ainete regulaarseid analuiise (BHT) hakati Eestis tege-
ma 1976. aastal. Vaadeldaval perioodil jöevee BHT 
möningane alanemine näitab, et jögede seisund on 
paranenud. Enam kui poolteljuhtudel onjälgitav statis-
tiliselt usaldusväärne BHT5 vähenemine (joonis 1.11, 
vt. tahvel). 
BHT5 sisaldus 70-ndate aastate keskmisega vöiTel-
des on vähenenud 1,5-2,5 korda. Eriti margatav on 
BHT vähenemine Pihajöes, Rannapungeija, Keila, 
Pärnu, Navesti, Kasari, Purtse jt. jögedes. Narva jöes 
täheldatakse BHT5 sisalduse töusu, mis vöib olla tin-
gitud mittekullaldaselt puhastatud Narva linna reo-
veest. 
Vöib väita, et jögede koormatus orgaaniliste reoai-
netega on vähenenud. Pooltel uuritud lävenditel statis-
tiliselt usldusväärset vee BHT sisalduse vähenemist ei 
täheldatud ja vöib oletada, et neis lävendites on heit-
veega vette sattunud kergesti lagunevate orgaaniliste 
ainete hulk kasvanud. 
KHT (keemilise hapnikutarbe) sisalduse muutused 
jögedel on erisuunalised. Näiteks Liivi lahe vesikonna 
jögedes ei täheldata KHT sisalduse dunaamikas usaldus-
väärseid muutusi. Teiste vesikondade jögedes on mit-
mekesisus suurem. Keemiline hapnikutarve on viimas-
tel aastakumnetel kasvanud j  ärgmistes lävendites: Vö-
handu jögi - Räpina, Väike Emajögi - Tölliste, Keila 
jögi - Keila, Pudisoo jögi - Pudisoo. Raskesti laguneva-
te orgaaniliste ainete sisalduse töus nimetatud jögede 
veel on tingitud heitveest. 
Biogeensed ained. Eesti vooluvees on viimastel aas-
takämnetel täheldatud fosfori- ja lämmastikui hendite 
sisalduse suurenemist /9/. Fosfor ja lämmastik on 
veekogude eutrofeerumist limiteerivad elemendid, 
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seetöttu on eriti huvipakkuv nende ainete sisalduse 
diinaamika. Uldistuste tegemist raskendab tildfosfori 
ja -lämmastiku pikaajaliste vaatlusandmete puudumi-
ne. Riikliku seine lävendites analuusiti vaid mineraalse 
lämmastiku- ja fosforitihendite sisaldust. Analuusitud 
on fosfaat-, nitrit-, nitraat- ja ammooniumioonide pi-
kaajalist dunaamikat ja cellest tulenevaid seaduspära-
susi. Mineraalse fosfori- ja lämmastikutihendite aasta-
sisene varieeruvus on suur. Suvel veetaimestiku inten-
siivsel kasvuperioodil vöib fosfor ja lämmastik olla 
haaratud aineringesse ja nende ainete sisaldus vöib 
langeda alla analuutilise määramise täpsuse. Kevadpe-
rioodil ja suvi-sugiseste tulvade ajal, mil valgalalt, 
eeskätt pöldudelt, uhutakse rohkesti toitaineid vette, 
täheldatakse nende körgenenud kontsentratsioone. 
Uuringud on näidanud /10/, et väikejögedes toimub 
intensiivne fosfaatide väljasadestumine. 
Usaldusväärsed on ammooniumioonisisalduse tren-
did. Enamuses uuritud lävendites on NH4' sisaldus 
vähenenud, mis on uhtlasi kokkulangev BHT5 sisaldu-
se vähenemisega. NH4 + on vees ebastabiilne, aeroobse-
tes tingimustes hapendub kiiresti nitrititeks ja nitraati-
deks. Veekogude eutrofeerumisega on biokeemilised 
protsessid intensiivistunud, kasvanud on nitrifikatsi-
ooniprotsesside kiirus. 
Nitraatiooni sisalduse statistiliselt usaldusväärne 
suurenemine on täheldatav igal neljandal uuritud lä-
vendil, enamus neist asub jögede ulemjooksualal. 
Muutunud on lämmastikuhendite määramise metoodi-
ka ja raske on väita, et NO3 muutused peegeldavad 
reaalseid muutusi jögedes. Ehkki jögede toitelisus on 
kasvanud, ei peegelda seda ortofosfaatide sisalduse 
dunaamika. Mitmetes jögedes (Vöhandu jögi- Vagula, 
Narva jögi, Pärnu jögi- Pärnu jt.) on täheldatud fosfaat-
iooni statistiliselt usaldusvääyset vähenemist. Enamike 
lävendite muutused ei ole statistiliselt usaldusväärsed. 
Peab aga röhutama, et mineraalse fosfori ja lämmastiku 
sisaldus ei peegelda tegelikku toitelisuse taset veeko-
gus. 
Ioonide sisaldus. Mineraalainete sisalduse di naarnika 
uurimine näitab, et muutused vee ioonses koostises on 
toimunud alates 1960-ndate aastate keskpaigast, eriti 
aga 1970-tel aastatel, kusjuures on töusnud köigi pöhi-
liste ioonide uldsisaldus. Uuringud on näidanud, et 
vörreldes 60- aastatega on sulfaatioonide sisaldus olu-
liselt suurenenud, enamikus väikejögedes 2 kuni 3,5 
korda. 
Vesinikkarbonaat- ja kaltsiumiooni absoluutne si-
saldus on töusnud, kuid nende suhteline osakaal ioon- 
Biogenous matter. An increase in the concentration of 
phosphorus and nitrogen compounds has been ob-
served in the running water of Estonia during the past 
decades /9/. Phosphorus and nitrogen are elements 
limiting the eutrophication of water bodies, therefore it 
is useful to observe the dynamics of the concentration 
of these substances. Generalizations cannot, however, 
be made because of the absence of long time monitor-
ing data. At the State measuring sections, only mineral 
phosphorus and nitrogen were measured. The long time 
dynamics of phosphate, nitrite, nitrate and ammonium 
ions and regularities deriving from that were measured. 
The yearly variations of mineral nitrogen and phos-
phorus are great. In summer, when water plants are 
growing intensively, phosphorus and nitrogen may be 
included in the metabolic processes. The concentration 
of these substances can thus fall under the exact anal-
ytic samples. During spring, summer and autumn floods, 
when great amounts of nutrients are washed into water 
from the catchment area, especially from fields, higher 
concentrations have been measured. Studies show that 
phosphates precipitate intensively in small rivers /10/. 
The trends of ammonium concentration are reliable. 
In most of the studied measuring sections, the concen-
tration of NH4 + has decreased (in accordance with the 
drop of BODS). NH4 + is unstable in water and oxydates 
rapidly into nitrites and nitrates in aerobic conditions. 
As water bodies have become eutrophied, also bioche-
mical processes in them have intensified and the nitri-
fication processes accelerated. 
In every fourth studied measuring section, a statis-
tically reliable increase in the concentration of nitrate 
ions can be observed. Most of these measuring sections 
are situated in the areas of upper reaches. The method-
ology of determining nitrogen compounds has changed 
and the changes in the concentration of NO3 may not 
reflect the actual changes in rivers. 
Although the nutrient content of rivers has inc-
reased, it is not reflected in the dynamics of the orto-
phosphate content. A statistically reliable decrease in 
the content of phosphate ions can be observed in many 
rivers, such as the Vöhandu - Vagula, the Narva, the 
Pärnu - Pärnu, etc. Changes in most measuring sections 
are not statistically reliable. 
The content of mineral phosphorus and nitrogen 
does not, however, reflect the actual nutrient content in 
water bodies. 
Ion content. Studies of the dynamics of mineral matter 
content show that since late 1960s and especially in the 
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ses koostises on vähenenud SO42-, C1-, Na++K+ioonide 
suhtelise osakaalu töusu töttu. Sulfaatiooni sisalduse 
suurenemist pinnavees ei ole möjutanud mitte ainult 
saastunud sademed, vaid ka intensiivne maakuivendus, 
mille tagajärjel kujunesid soodsad tingimused sulfiidi-
de oksiideerimiseks sulfaatideks ja nende leostumine 
vette. 
Vees lahustunud gaasid. Susihappegaasi (CO2) si-
saldus jöevees söltub eelköige orgaanilise aine lagune-
misest biokeemilistes protsessides. Märgatav kogus 
Coe kasutatakse fotosunteesiks, karbonaaatsete uhen-
dite lahustamiseks ja alumiiniumsilikaatide leostami-
seks. Sösihappegaasi sisaldus vees söltub ka pH käi-
gust. Kolmekumnes lävendis 55-st on CO, sisalduse 
kasv statistiliselt usaldusväärne. Ulejäänud lävendites 
ei ole statistiliselt usaldusväärseid muutusi. Tendentsi 
susihappegaasi sisalduse suurenemisele vees vöib se-
letada biokeemiliste protsesside intensiivsuse kasvuga 
jögede ökosusteemides. 
Lahustunud hapniku (O2) sisalduse statistiliselt 
usaldusväärseid muutusi enamikul lävenditel ei tähel-
datud. Suurenenud on lahustunud hapniku fluktuatsi-
oon, s.t. minimaalse ja maksimaalse sisalduse vahe, 
mis viitab selgelt inimmöju kasvule. 
Värvus. Vee värvuse suurenemine on statistiliselt 
usaldusväärselt täheldatav 65 % lävenditest. Ainult 
mönedel lävenditel on täheldatav värvuse vähenemine, 
kuid need muutused ei ole statistiliselt usaldusväärsed. 
Värvuse muutusi vöib selgitada ulatuslike maaparan-
dustöödega. 
1970s, several changes have occurred in the ion content 
of water: the general concentration of all major ions has 
increased. The content of sulphate ions, for example, 
has increased up to 2-3.5 times from the level of 1960s 
in most small rivers. 
The absolute content of hydrocarbonate and cal-
cium ions has increased, but their relative share in the 
ion content has decreased due to the rise in the relative 
share of S042 , Cl-, Na' +K+ ions. The content of 
sulphate ions in surface water has increased due to 
precipitation and intensive drainage. The latter has 
favoured the oxydation of sulphites into sulphates and 
their leaching into water. 
Gas dissolved in water. The content of carbon dioxide 
(CO) in running water is highly dependent on the 
decomposition of organic matter in biochemical pro-
cesses. Considerable amounts of CO2 are used in the 
photosyntesis, for dissolving carbonate compounds 
and for leaching aluminium silicates. The concentra-
tion of CO2 also depends on the pH. In 30 measuring 
sections of 55, the increase in the content of CO2 is 
statistically reliable, in the rest of the sections no 
statistically reliable changes have occurred. The gene-
ral tendency towards an increase in the content of 
carbon dioxide in water can be explained by the inten-
sified biochemical processes in river ecosystems. 
No statistically reliable changes in the content of 
dissolved oxygen (OZ) were observed in most measu-
ring sections. However, the fluctuation of dissolved 
oxygen has increased, i.e. the differences between the 
minimal and the maximal concentrations have grown, 
which indicates an increase in human impact. 
Colour. In 65 % of the measuring sections, a statistical-
ly reliable increase in the colour of water has been 
observed. A decrease in colour was observed in some 
measuring sections, but these changes were not statis-
tically reliable. The changes in colour can be explained 
by comprehensive amelioration works. 
By A. Järvekulg 
The term trophy or nutrient content signifies the amount 
of substances necessary for forming primary produc-
tion in water bodies, i.e. the amount of plant nutrients 
(or biogenous elements). In Estonian water bodies the 
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Koostas A. Järvekulg 
Möiste troofsus ehk toitelisus tähistab primaar- ehk 
algproduktsiooni moodustumiseks vajalike ainete - tai-
mede toiteelementide (biogeenide) hulka veekogus. 
Eesti veekogudes on pöhiliseks primaarproduktsiooni 
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limiteerivateks elementideks ja seega troofsusastet 
määravateks elementideks osutunud fosfor (P) ja läm-
mastik (N). Inimtegevuse tagajärjel on jögedes viimas-
tel aastakumnetel N ja P sisaldus kiiresti suurenenud 
ning intensiivistunud eutrofikatsioon. Selle protsessi 
pidurdamine on praegu veekogude kaitse fiks tähtsa-
maid iilesandeid. Jögede troofsusastet iseloomustab 
köige adekvaatsemalt tildfosfori j a iildlämmastiku kont-
sentratsioon vees kesksuvel, mil vee keemiline koostis 
on enamasti köige stabiilsemja bioproduktsioon inten-
siivsem. 
Käesoleva iilevaate mateijal on kogutud Eesti TA 
Zooloogia ja Botaanika Instituudi poolt aastail 1986-
1993. Andmed vee kesksuvise troofsusastme kohta 
pärinevad 157 jöe 406 löigust (joonis 1.12) ja andmed 
primaarproduktsiooni limiteeriva biogeeni kohta 152 
jöe 394 löigust (joonis 1. 13). Senini on uurimata Saa-
remaaja Hiiumaa jöed. 
Troofsussastme selgitamiseks hinnati jögede vee 
iildlämmastiku sisalduse taset C. Forsbergi ja S.O. 
Rydingi /11/ skaala järgi (oligotroofne <_ 400 mg/m3, 
mesotroofne 400-600 mg/m3, eutroofne 600-1500 mg/ 
m3, hiipertroofne > 1500 mg/m3) ja uldfosfori sisalduse 
taset järgmise provisoorse skaala järgi: oligotroofne _< 
10 mg/m3, mesotroofne 10-50 mg/m3, eutroofne 50-
100 mg/m3, hupertroofne >100 mg/m3. Vee troofsusas-
te määrati madalamal sisaldustasernel oleva biogeense 
elemendi kontsentratsiooni järgi. Primaarproduktsioo-
ni limiteeriv biogeen määrati N.~,,,, (NO3—N + NOZ—N 
+ NH4_N) ja P .ncr (PO4_P) raassi suhte pöhjal, kusjuu-
res fotosunteesi jaoks optimaalseks loeti suhte vahe-
mik 7-8. Vee biogeenidesisalduse analuusid tegi 
dipl.biol. M.Viik. 
Uurimistulemused (tabel 1.8) näitavad, et vee uld-
lämmastiku sisaldus on Eesti jögedes tervikuna väga 
körge: 61 % jöelöikudes hupertroofsel, 33 % jöelöiku-
des eutroofsel ning vaid 6 % jöelöikudes kas oligo-
troofsel voi mesotroofsel tasemel. Uldlämmastiku si-
salduse hupertroofse tasernega jöelöikude domineeri-
mine on iseloomulik Pöhja- ja Kesk-Eesti karstunud 
paealuspöhja ja öhukese pinnakattega ala allikatoitelis-
tele jöestikele (Pedja-Pöltsamaa, Pärnu, Kasari jt.). 
Liivakivi aluspöhja ja paksu moreenkattega Löuna-
Eesti jöestikes (Piusa, Vöhandu, Elva, Ahja jt.) on vee 
uldlämmastiku sisaldus suvel enamasti eutroofsel tase-
mel. 
Uldfosfori sisalduse äldine tase Eesti jögede vees 
kesksuvel on uldlämmastiku omast märksa madalam: 
47 % jöelöikudes vastav mesotroofsele, 31 % jöelöiku- 
main elements limiting primary production and thus 
trophy are phosphorus (P) and nitrogen (N). Due to 
human activity, the content of P and N has increased 
rapidly and eutrophication has intensified during the 
past decades. Breaking this process is at the moment 
one of the most important tasks of water protectors. The 
degree of trophy of rivers is most adequately reflected 
by the concentration of total phosphorus (P,01) and total 
nitrogen (N,0 ) at midsummer, when the chemical com-
position of water is generally most stable and the 
bioproduction most intensive. 
The material of the present survey has been compi-
led between 1986 and 1993 by the Institute of Zoology 
and Botany of the Estonian Academy of Sciences. Data 
about the degree of trophy in midsummer originate 
from 406 sections of 157 rivers (figure 1. 12) and data 
about the nutrients limiting primary production from 
394 sections of 152 rivers (figure 1.13). Rivers of 
Saaremaa and Hiiumaa have not been studied yet. 
To estimate the degree of trophy, total nitrogen 
concentration level in river water was measured ac-
cording to the scale of C. Forsberg and S.O. Ryding/11/ 
(oligotrophic <— 400 mg/m33, mesotrophic 400-600 mg/ 
m3, eutrophic 600-1500 mg/m3, hypertrophic > 1500 
mg/m3). Total phosphorus concentration level was 
measured according to the following provisional scale: 
oligotrophic <— 10 mg/m3, mesotrophic 10-50 mg/m3, 
eutrophic 50-100 mg/m3, hypertrophic > 100 mg/m3. 
The degree of trophy was determined by the concentra-
tion of the nutrient which had the lowest content level. 
The nutrients limiting the primary production were 
determined by the ratio of the mass of mineral N 
(NO3—N + NO2_N + NH4—N) and mineral P (PO4_P), 
whereas 7-8 was considered optimal for photosyntesis. 
The nutrient content analyses were conducted by M. 
Viik. 
The results of the studies (table 1.8) show that the 
total N content in Estonian rivers is very high: 61 % of 
the river sections are hypertrophic, 33 % eutrophic and 
only 6 % either oligotrophic or mesotrophic. The domi-
nation of river sections with a hypertrophic level of 
total N content is characteristic of the rivers of North 
and Central Estonia, i.e. the spring-fed river systems of 
carstified limestone based and thinly covered areas, 
such as the Pedja-Pöltsamaa, the Parnu, the Kasari and 
others. The sandstone based river systems of South 
Estonia (which is thickly covered by moraine), such as 
the Piusa, the Vöhandu, the Elva, the Ahja and others, 
have a eutrophic total N content in summer. The ge- 
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des eutroofsele, 21 %jöelöikudes hiipertroofsele ja 1 % 
jöelöikudes oligotroofsele astmele. Uld-fosfori sisalduse 
mesotroofse tasemega löigud domineerisid enamikus 
uuritud veesusteemides, eutroofsed löigud olid iilekaa-
lus Ohne, Elva ja Ahja jöestikus ning hupertroofsed 
löigud ainult Väike-Emajöe jöestikus. 
Jögede vee troofsusaste (tabel 1.8, joonis 1.12) 
varieerub kesksuvel oligotroofsest kuni hupertroofse-
ni. Kindlas ulekaalus on mesotroofsed jöelöigud - 46 
%, järgnevad eutroofsed (34 %) ja hupertroofsed (16 
%) löigud; oligotroofseid jöelöike on väga vähe - ainult 
4 %. Valdaval enamikul juhtudel määrab vee troof-
susastme uldfosfori sisalduse tase. Eri veestisteemides 
domineerivad erineva troofsusastmega jöelöigud. Meso-
troofsed löigud on selges ulekaalus Jägala, Kasari, 
Pärnu ja Pedja-Pöltsamaa jöestikus, Emajöes ning Lii-
vi lahte suubuvates väikejögedes, samuti Peipsi loode-
kalda ja Loode- Eesti jögedes. Eutroofsed löigud domi-
neerivad Piusa, Vöhandu, Ohne, Elva ja Ahja jöestikus 
ning Ida-Haijumaa väikejögedes. Lääne-Virumaa jö-
gedes on värdsel hulgal meso- ja eutroofseid ning 
Väike-Emajöe jöestikus iihepalju meso- ja hupertroof-
seid löike. Oligotroofsed jöelöigud puuduvad rohkem 
kui pooltes veesUsteemides, köige rohkem on neid Ida-
Harjumaa väikejögedes (27 %). Hupertroofseid löike 
ei leitud Piusa, Vöhandu, Ahja ja Jagala jöestikus ning 
Liivi lahte suubuvates väikejögedes, enim oli neid 
Emajöes (33 %). 
Primaarproduktsiooni limiteerivaks biogeeniks Eesti 
jögedes (tabel 1.8, joonis 1.13) on 84 % juhtudel 
(jöelöikudes) P . . ja vaid 12 % juhtudel N . .; 4 % comer 	 fuller 
juhtudel on mineraalse N ja P massi suhe fotosuntee-
siks optimaalne. Fosforist sagedamini limiteerib läm-
mastik primaarproduktsiooni ainult Ida-Harjumaa väi-
kejögedes. 
Valgusepuudusest jm. tegureist tingituna on pri-
maarproduktsiooni uldtase Eesti jögedes ka kesksuvel 
vee troofsustasemest enamsti märksa madalam /12/. 
Seetöttu jääb paljudes jögedes suur osa nu i N kui P 
mineraalsetest uhenditest fotosunteesiprotsessis ka 
kasutamata ning limiteeriv biogeen primaarproduktsi-
ooni taset tihti otseselt ei möjuta.  
nera1 level of the total P content in the water of Estonian 
rivers in midsummer is considerably lower than the 
total N content: 47 % of the river sections are meso-
trophic, 31 % eutrophic, 21 % hypertrophic and 1 % 
olighotrophic. Mesotrophic levels of total P content 
were dominant in most studied water systems, eu-
trophic sections were dominant in the river systems of 
Ohne, Elva and Ahja, and hypertrophic sections only in 
the river system of Väike Emajögi. 
The trophic level of river water (table 1.8 figure 
1.12) varies from oligotrophic to hypertrophic at mid-
summer, whereas mesotrophic river sections are pre-
dominant (46 %), followed by eutrophic sections (34 
%) and hypertrophic sections (16 %). Oligotrophic 
sections constituted only 4 % of the sections. Sections 
with different trophic level dominated in different 
water systems. Mesotrophic sections were clearly pre-
dominant in the river systems of Jagala, Kasari, Pärnu 
and Pedja-Pöltsamaa, in the Emajögi and in the small 
rivers running to the Gulf of Riga, as well as in the rivers 
of north-west Peipsi and north-west Estonia. Eutrophic 
sections were predominant in the river systems of 
Piusa, V6handu, Ohne, Elva and Ahja as well as in the 
small rivers of eastern Harjumaa. The rivers of Lääne-
Virumaa are either mesotrophic or eutrophic, the rivers 
of the Väike Emajögi river system either mesotrophic 
or hypertrophic. Oligotrophic sections are absent from 
more than a half of the water systems, most oligot-
rophic sections can be found in the small rivers of Ida-
Harjumaa (27 %). No hypertrophic sections were found 
in the river systems of Piusa, V6handu, Ahja and Jagala 
as well as in the small rivers running to the Gulf of Riga, 
most hypertrophic sections were found in Emajögi (33 
%) . 
In 84 % of the cases, the nutrient limiting the 
primary production in Estonian rivers (table 1.8, figure 
1. 13) is mineral P, and only in 12 % of the cases mineral 
N; in 4 % of the cases, the ratio of the mass of mineral 
N and P is optimal for photosyntesis. However, in the 
small rivers of Ida-Harjumaa, nitrogen limits primary 
production more often than phosphorus. 
The general level of the primary production in 
Estonian rivers is even at midsummer considerably 
lower than the trophic level of water. This is caused by 
the deficiency of light and other factors /12/. The major 
part of the mineral compounds of N and P is therefore 
not used for the process of photosysntesis in many 
rivers and the limiting nutrients do not have a direct 
impact on the level of the primary production. 
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T®be .8 Uldlämmastiku ja uldfosfori sisalduse tase, vee troofsusaste suvel ning primaarproduktsiooni limiteeriv biogeen jögedes aastail 1986-1993 
Table 1.8 Total nitrogen and total phosphorus content level, troptiic level of water in summer, nutrients limiting the primary production in rivers between 1986 
and 1993 
Arv/No Jöelöikude jaotumus %-des River sections ( %) 
Veesiisteemid 	 biogeenide sisalduse tase 	 vee troofsusaste/ 	 limiteeriv 
Water system nutrient content level 	 traphic level 	 biogeen/ 
of water 	 limiting nutrient 
i ld N/tot N 	 Old P/tot P 
0 M E H 
Uuritud jöed kokku 157 406 3 3 33 61 
Piusa ja Vöhandu jaestik 6 26 8 8 76 8 
Väike-Emajöe jöestik 16 33 15 12 33 40 
Ohne jöestik 3 9 44 56 
Emajögi 1 9 67 33 
Pedja-Paltsamaa jöestik 1 1 28 4 96 
Elva jöestik 7 19 58 42 
Ahja jöestik 5 13 92 8 
Emajöe väiksed lisajaed 12 36 6 94 
Peipsi loodekalda jöed 9 24 21 79 
Lääne-Virumaa jöed 1 1 24 8 92 
Ida-Harjumaa väikejöed 7 1 1 27 1 8 46 9 
Jägala jöestik 1 1 30 7 10 20 63 
Loode-Eesti jöed 22 51 2 41 57 
Kasari jöestik 10 33 24 76 
Pärnu jöestik 1 1 38 21 79 
Liivi lahte suubuvad 
väikejöed 10 14 7 72 21 
0 M E H 0 M E H P N opt. 
1 47 31 21 4 46 34 16 84 12 4 
42 31 27 8 38 54 61 27 12 
24 36 40 15 30 25 30 76 15 9 
22 67 11 22 67 11 100 
44 12 44 45 22 33 67 22 11 
57 29 14 57 29 14 100 
16 63 21 16 63 21 74 26 
39 46 15 39 61 84 8 8 
39 36 25 39 36 25 72 22 6 
4 54 29 13 4 54 29 13 75 17 8 
8 38 38 16 8 38 38 16 100* 
46 18 36 27 27 37 9 27 64 9 
87 10 3 7 80 13 90 7 3 
46 27 27 45 35 20 94 4 2 
64 18 18 64 18 18 97 3 
3 45 31 21 3 45 31 21 95 5 
79 21 79 21 79 21 
Legend: 
O=oligotroofne/oligotrophic, M =mesotroofne/ mesotrophic, E=eutroofne/ eutrophic, H=hupertroofne/ hypertrophic 
* andmed 6 i5e 12 löigu kohta /data about 12 sections of 6 rivers 
Vee kvaliteedi seire läventid 
Water quality monitoring sta tio 
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eutroofne 
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Joonis 1®12 Jögede vee troofsusaste suvel 
Figure 1 m 12 The trophic level of river water in summer 
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Joonas 1.13 Primaarproduktsiooni limiteeriv biogeen jögedes 
Figure 1 o 13 Nutrients limiting the primary production in rivers 
m 
CD 
eesti 	 English 
Koostasid A. Mäemets is I. Ott 
Eestis on ligikaudu 1200 väikej ärve j a veehoid.lat pind-
alaga ii1e 1 ha. Umbes 600 neist on hudrobioloogiliselt 
uuritud, sealhulgas 200 korduvalt. Aastail 1988-1991 
uuriti kompleksselt 150 järve. 
1970-ndail aastail väljatöötatud limnoogilise tupo-
loogia alusel on Eesti järvede hulgas eristatud 8 pöhilist 
tiiupi (27 alamtuubiga): oligotroofseid järvi oli 8 %, 
semidustroofseid 5,8 %, diistroofseid 9 %, eutroofseid 
36,4 %, di seutroofseid 36,6 %, alkalitroofseid 2,6 %, 
halotroofseid 1,4 % ja siderotroofseid 0,2 %. Eesti 
jaguneb 7 limnoloogiliseks valdkonnaks 10 alamvald-
konnaga (joonis 2.1). Kalanduslikult ja puhkemajan- 
By A. Möemets and I. Off 
There are about 1,200 small lakes and reservoirs with 
an aquatory of over 1 hectare in Estonia. Nearly 600 
lakes have been studied hydrobiologically, 200 of them 
on several occasions. 150 lakes were studied compre-
hensively between 1988 and 1991. 
According to the limnological classification elabo-
rated in the 1970s, 8 main types and 27 sub-types of 
lakes were distinguished, 8 % of which were oligo-
trophic, 5.8 % semidystrophic, 9 % dystrophic, 36.4 % 
eutrophic, 36.6 % dyseutrophic, 2.6 % alkalitrophic, 
1.4 % halotrophic, and 0.2 % siderotrophic. Estonia 
was divided into 7 limnological regions with 10 sub- 
-.. I 
suur finn /larger town 
II 
finn/town 
vaike järv /small lake III 
IV 
limnoloogiline valdkond/limnological region 
 
i Narva veehoidla /Narva Reservoir V 
2 Vörtsjäry/Lake Vörtsjäry 
3 Peipsi järv /Lake Peipsi VI 
VII 
Kagu-Eesti oligo- ja dustroofsed jörved/oligo- and dystrophic 
lakes in South-East 
Kirde-Eesti oligo- ja dustroofsed törved /oligo- and dystrophic 
lakes in North-East 
Körgustike eutroofsed järved/eutrophic lakes in Uplands 
Pandivere al kaiitroofsed törved /alkalitrophic lakes in 
Pandivere Upland 
Vahe-eesti dustroofsed jarved/dystrophic lakes in 
Intermediate Estonia 
Madal -Eesti duseutroofsed jörved/dys-eutrophic lakes in 
Lowland Estonia 
Lööne-Eesti halotroofsed järved/halotrophic lakes in the West 
Jonis 2.1 Limnoloogilised valdkonnad ja uuritud järved 
Figure 2.1 Limnological regions and location of investigated lakes 
w 
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duslikult väärtuslikemad paiknevad III regioonis Ote-
pää ja Sakala körgustikul ning Vooremaal, kuna teised 
valdkonnad on rikkamad taim-ja loomharulduste poo-
lest. 
1970-ndail aastail olid vaid uksikud järved huper-
troofses seisukorras, aastail 198-1991 oli selliseidjuba 
28 %. Tabelis 2.1 toodud keskmiste andmete pöhjal on 
Eesti järved praegu tugevasti eutrofeerunud.  
regions (figure 2.1). The best fishing and recreational 
lakes are those of the region of Otepää, Sakala Uplands 
and Vooremaa while the others reveal more botanic and 
animal rarities. 
Only a few lakes were hypertrophic in the 197 Os but, 
during 1988-1991, 28 % proved to be on this level. 
According to table 2.1, an average Estonian lake is 
strongly eutrophicated by now. 
Tabel 2.1 150 järve hudrokeemiliste andmete keskmised väärtused aastail 1988-1991 
Table 2.1 Average values of the hydrochemical data for 150 lakes between 1988 and 1991 
Naitaja Characteristic 	 Uhik Unit Väärtus Value 
Vee läbipaistvus Water transparency m 1,9 
pH 7,94 
Hapniku kontsentratsioon vee pöhjakihis Oxygen content in the bottom layers % 29,7 
Uldaluselisus 	Total alkalinity mg/I 153,3 
Dikromaatne oksudeeritavus Dichromatic consumption mgO/I 37,2 
Sulfaatide kontsentratsioon 	Concentration of sulphates mg/I 34,1 
Kloriidide kontsentratsioon 	Concentration of chlorides mg/I 13,3 
Uldlämmastiku kontsentratsioon vee pinnakihis 	Total N in the surface water layers mg/m3 1303,4 
Sama vee pöhfiakihis The same in the bottom water layers mg/m3 1661 
Uldfosfori kontsentratsioon vee pinnakihis 	Total P in the surface water layers mg/m3 73,4 
Sama vee pöhjakihis The same in the bottom mg/m3 1 1 8,6 
79-s korduvalt uuritud järves (esimest korda uuritud 
peamiselt 1950-ndail vöi 1960-ndail aastail) on muutu-
nud peaaegu köik keskmised näitajad. Vee läbipaistvus 
on langenud 2,1 meetrilt 1,8 meetrile; pöhjalähedase 
vee hapnikusisaldus on vähenenud, pisut on langenud 
ka dikromaatne oksudeeritavus. sulfaatide ja kloriidide 
kontsentratsioon ning uldaluselisus on suurenenud (vas-
tavalt 5, 2,7 ja 1,2 korda), kuna pH on jäänud samaks 
(8.2). Hudrobioloogilised parameetrid (tabel 2.2) on 
keskmisel tasemel ja näitavad, et tavaline Eesti järv on 
eutroofne. 
Peamised kalad on ahven, säng, haug ja latikas. 
Koha esineb sissetooduna 11,1 % järvedest. Väikejär-
vede kalanduslik j a puhkemaj anduslik väärtus on kesk-
mine, looduskaitseline väärtus on paljudel järvedel 
suur 
Almost all average characteristics have changed in 
the 79 repeatedly studied lakes, which were for the first 
time studied in the 1950s or 1960s. Water transparency 
has dropped from 2.1 m to 1.8 m, oxygen content near 
the bottom, and, to some extent, the dichromatic con-
sumption, have decreased. The concentration of sulpha-
tes, chlorides and total alkalinity have increased (5, 2.7 
and 1.2 times, respectively) while the pH (8.2) re-
mained the same. Hydrobiological parameters (Table 
2.2) are on a medium level and show an average 
Estonian lake as a eutrophic one.The main fish are 
perch, roach, pike and bream. The introduced pike-
perch lives in 11.1 % of the small lakes. The fishery and 
recreational values of small lakes are mediocre, but 
many of them are highly valuable from the point of 
view of nature protection. 
RM 
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Tabel 2.2 Keskmised hiidrobioloogilised näitajad ja pällumajanduslik reostus Eesti välkejärvedel viimastel aastalel 
Table 2.2 Average hydrobiological characteristics and agricultural pollution into the Estonian small lakes 
Näitaja Characteristic 	 Uhik Unit 	Väärtus Value 
® Mikrobioloogia Microbiology 
Bakterite iildary vees Total count of bacteria 	 1 06/ml 	5,2 
BHT5 	 mg 02 3,7 
® Fi oplankton Phytoplankton 
Biomass Biomass 	 g/m3 	7,9 
Klorofiill a Chlorophyll a 	 mg/m3 21,2 
® Zooplankton Zooplankton 
Arvukus Number of individuals 	 103 ind/m3 	192,5 
Biomass Biomass 	 g/m3 1,5 
Vesikirbuliste arv pelagiaalis Number of the Cladocera species in the pelagial zone 	 4,9 
® Makrozoobentos Macrozoabenthos 
Hironomiidivastsete biomass Biomass of Hironomidae 	 g/m2 	3,4 
Väheharjasusside biomass Biomass of Oligochaeta g/m2 0,5 
Väikeste limuste biomass (ilma suurte karpide ja sooteota) 	 g/m2 	2,4 
Biomass of small Mollusca (excl. Unio, Anodonta, Dreissena, Viviparus) 
Teiste riihmade biomass (limusteta) Biomass of other non-molluscs 	 g/m2 	2,3 
Biomass profundaalis Biomass in the profundal zone 	 g/m2 2,6 
Biomass litorealis Biomass in the littoral zone 	 g/m2 	14,0 
® Ihti oloogia Ichtyology 
Kalade kogupiiiik Total fish catch 	 kg/ha 	17,3 
® P®llumajanduslik reostus Pollution from agriculture 
Punktreostus Point pollution 	 inimekvivalente järvepinna ha kohta 	26,3 
human equivalents/ha of the lake 
Fosfori hajureostus Nonpoint pollution; phosphorus 	 kg/ha 	3,5 
Lämmastiku hajureostus Nonpoint pollution; nitrogen kg/ha 83,4 
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Joonistel 2.2 ja 2.3 on antud mönede limnoloogilis-
te näitajate muutumine nelja aastakumne jooksul. Fu-
toplanktoni osaohtrus on iildohtruse ja liikide arvu 
j agatis. Fiitoplanktoni koondindeks (AI) on eutroofsete 
ja oligotroofsete indikaatorliikide suhe. Desmideed on 
peamiselt oligotroofsed indikaatorid. Zooplanktonis 
on Heterocope appendiculata (H.A.) oligotroofne, 
Daphnia cucullata (D.C.) eutroofne indikaatorliik. Oli-
gotroofsuse indeks (IO) on oligotroofsete ja eutroofse-
te indikaatorliikide arvu suhe. Eestijärvede seisund oli 
köige oligotroofsem 1960-dail aastail ja köige eutroof-
sem 1980- dail aastail. Körgem troofsustase 1950-dail 
aastail vöib olla tingitud tolleaegsest linaleotamisest. 
Troofsustaseme langus viimastel aastatel vöib olla seo-
tud sademerikka perioodiga (löppes 199 1) ja pölluma-
janduse kiratsemisega. Eesti väikejärvede kaasaegne 
seisund on vaevalt rahuldav, kuid paranemistendents 
on ilmne. 
Figures 2.2 and 2.3 present changes in some limno-
logical parametres during the last four decades. In 
phytoplankton, the partial abundance is calculated by 
dividing the total abundance with the number of species 
(0). Assembled phytoplankton index (AI) is the spe-
cies number of eutrophic indicators divided with spe-
cies number of oligotrophic indicators. Desmids (Desm) 
are mainly oligotrophic indicators. In zooplankton, 
Heterocope appendiculata (H.A.) is an oligotrophic 
and Daphnia cucullata (D.C.) a eutrophic indicator. 
Index of oligotrophy (I0) is a quotient of oligotrophic 
and eutrophic indicator species numbers. The state of 
Estonian lakes appeared to be the most oligotrophic in 
the 1960s and the most eutrophic in the 1980s. Higher 
trophic level in the 1950s might have been caused by 
flax retting in the lakes. A decrease in the trophic level 
started in the last years, probably due to abundant 
precipitation (which ended in 1991) and due to a fall in 
agricultural production. The present state of Estonian 
small lakes is not good, but a tendency toward im-
provement is obvious. 
Desm; Al 
7 
6 
5 
4 
3 
2 
Partial abundance (PO) 
PO 
1,64 
(\ 
1, 62 
1,6 
1,58 
Assembled index (AI) 	 1,56 
1,54 
r1,5 
Number of desmid species (Desm) 
0 
	
- 1,48 
1950s 	 1960s 	 1970s 	 1980s 	 1990s 
aostakumme/decade 
Jonis 2,2 Futoplanktoni sisalduse dunaamika 
Figure 2.2 Some changes in the phytoplankton during the last decades 
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Joonis 2.3 Zooplanktoni sisalduse dunaamika 
Figure 2.3 Some changes in the zooplankton during the last decades 
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Koostas J. Haberman 
Pidevalt ja kompleksselt uuritud alates 1964. Suur ja 
madal järv (270 km', keskmine sugavus 2,8 m, suurim 
sUgavus 6,0 m, veevahetus liks kord aastas) tugevalt 
eutroofne (joonis 2.1). Aastane veetaseme köikumine 
keskmiselt 140 cm; madalama veega on ka troofsustase 
körgem. Toitelementide sisaldus vees on körge: uld-
lämmastikku 1,4-5,8, uldfosforit 0,02-0,14 mg/1. Vee 
öitsemine on tavaline nähtus. Jää all esineb vahel hap-
nikupuudust. Madaluse töttu ulatub lainetus pohjan ja 
vees on palju detriiti (57 % biosestonist); keskmine 
sestoni hulk aprillist novembrini on 15.1 mg/l, vee 
läbipaistvus alati alla 1 m. Vesi on suure puhverdusvöi-
mega, pH keskmiselt 8,2. Umbes 2/3 pöhjast katab 
mudakiht, mis lasub jarvelubjal; mölemaid kokku on 
järves 360 miljon m3. Järve kasutatakse kalapuugiks, 
kastmiseks ja puhkamiseks. 
Vörtsjäry paikneb tööstuskeskustest eemal. Valgala 
(3100 km') kasutatakse peamiselt maaviljeluseks ja 
kaijakasvatuseks, 36 % on metsa all. Viimase 25 aasta 
jooksul on maakasutuses toimunud järgmisi muutusi: 
ByJ. Haberman 
Regular and complex studies of the lake have been 
carried out since 1964. Lake Vörtsjäry (figure 2.1) is 
large (270 km2) and shallow (average depth 2.8 m, 
maximum depth 6.0 m), strongly eutrophic. The reten-
tion time of the lake is one year. The annual amplitude 
of the fluctuation of water level is on the average 140 
cm. The low water level is resulting also in the rise of 
trophic level. The amount of nutrients is great: total N 
-1.4-5.8, total P - 0.02-0.14 mg/l. Water blooms are an 
ordinary phenomenon. Oxygen deficit may sometimes 
occur under the ice cover. Water is rich in detritus (57 
% of total bioseston, average seston from April to 
November is 15.1 mg/1) due to the shallowness of the 
lake and the upwashing of sediments from the bottom 
by waves; transparency does not exceed 1 m. The 
buffer capacity is great, average pH is 8.2. About 2/3 of 
the lake bottom is covered with mud lying on marl. The 
total amount of mud and marl in the lake is 360 million 
m3. The lake is used for fishing, irrigation and recre-
ation. 
RE 
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1. poldrite kasutuselevött 1970-dail aastail, 2. suvilate 
rohkenemine, 3. looduslike rohumaade järkjärguline 
kultuuristamine. 
Jäsve praegust seisundit möjustavad köige enarv 
piuidulikult puhastatud vöi puhastamata reoveed ning 
väetiste liigne kasutamine. 
Futoplanktonit on palj u (suvine biomass 7,9-57,6 g/ 
m3, aastakeskimine esmasproduktsioon on 9800 kJ/ 
m2). ulekaalus on suured (> 40 µm) niitjad vetikad 
(Lyngbya limnetica, Oscillatoria redekei, Melosira is-
landica subsp. helvetica), zooplankterid neid ei söö ja 
tarbivad seepärast vaid 2-3 % esmasproduktsioonist. 
Ulejäänud 97-98 % futoplanktonist settib pöhja ja 
läheb ainult osaliselt, bakterite kaudu toiduahelas eda-
si. Ökosusteemis valdab detriidiringe. 
Zooplanktoni biomass (suvel 1-2 g/m3) ja produkt-
sioon (aastas keskmiselt 110 kJ/m2) on madalad, sest 
iilekaalus on pisemad loomad, tugevasti eutrofeerunud 
järvedele iseloomulikud Chydorus sphaericus, Bosini-
na c. coregoni, Keratella cochlearis, K. quadrata, 
Anuraeopsis,fissa, Polyarthra luininosa, Mesocyc lops, 
rohke detriit vees vöib nende filteraparaati ummistada 
ning suurem osa vetikaist on neile mittesöödavad. 
Bakterite uldary vees köigub 0.9-16.0 miljoni raku 
vahel ml-s, biomass 0,46-2,14 g/m3, aastane produkt-
sioon 800-1500 kJ/m2. Avavee sanitaarne seisund on 
tisna hea, koli-tiiter rile 100. 
Pöhjaloomastik on åsna napp j a kalade tugeva surve 
all, sest umbes 80 % kaladest on bentosetoidulised. 
Makrozoobentose aastakeskmine arvukus on olnud 868 
use./m2, biomass 5,5 g/m3, produktsioon 98 kJ/m2 , 
maksimum igal 11 aastal. Hironomiidi vastseid on 
biomassist umbes 84 %, sealhulgas, Chironoinus plu-
inosus umbes 70 %. Väheharjasusse on umbes 7 %. 
Rändkarp (Dreissena polyrnorpha) on praegu sogase 
vee töttu taandumas. 
Kuna toiduvarud (zooplankton ja pöhjaloomad) on 
napid, on ka kalatoodang usna madal. Aastane väl-
japuuk ulatub harva ole 400 tonni ehk 15 kg/ha. Kalade 
aastane bioloogiline produktsioon on 5,4 kJ/m2. Viima-
se kahe aastakumne vältel on kalandus käinud töusu-
teed, seda peenkalapuiigi lakkamise ja angerjate sisse-
laskmise tagajärjel. Endises kiisajärves on nutid ule-
kaalus latikas, koha, haug ja angerjas. 
The lake is situated far from industrial centres. Its 
catchment area (3100 km2) is mainly used for agricul-
ture and cattle breeding, 36 % of it is covered by forests. 
During the last 25 years the following changes in the 
land use in the catchment area have occured: polders 
were taken into use in the 1970s; more cottages were 
built; many natural grasslands were cultivated. 
The most important factors affecting the present 
state of the lake is the insufficiently purified or non-
purified waste wate, on the one hand, and the excessive 
use of fertilizers in agriculture, on the other hand. 
The amount of phytoplankton in Lake Vörtsjäry is 
huge (summer biomass 7.9-57.6 g/m3, average annual 
primary production 9800 kJ/m2). However, since large 
(> 40 µ,m) filamentous algae (Lyngbya limnetica, Os-
cillatoria redekei, Melosira islandica subsp. helvetica) 
which are inedible for the zooplankton, are predomi-
nant, the zooplankton consumes only 2-3 % of the 
phytoplankton production. 97-98 % of the amount of 
phytoplankton is deposited on the bottom; a part of the 
phytoplankton enters the food chain through bacteria. 
The zooplankton of Lake Vörtsjäry feeds mainly on 
bacteria and detritus. The ecosystem is dominated by 
the detritus circle. 
The biomass (1-2 g/m3 in summer) and the produc-
tion (annual average 110 kJ/m2) of the zooplankton are 
low because small species are predominant (Chydorus 
sphaericus, Bosinina c. coregoni, Keratella cochlearis, 
K. quadrata, Anuraeopsis fissa, Polyarthra luminosa, 
Mesocyclops, which are characteristic of strongly eu-
trophic lakes). The high concentration of detritus in the 
water may clog up the filter apparata, and most of the 
algae are inedible for the zooplankton. 
The total number of bacteria fluctuates between 
0.9-16.0 million cells/ml, biomass between 0.46-2.14 
g/m3, the annual production between 800-1500 kJ/m2. 
The sanitary state of the pelagial water is relatively 
good, the coli titer is over 100. 
The amount of benthos in Lake Vörtsj ärv is relative-
ly small and threatened by benthophagous fish (approx. 
80 % of all the fish). The mean annual population 
density of macrozoobenthos has been 868 und. /r2, their 
biomass 5.5 g/m3, the average production 98 kJ/m2 with 
a maximumin every 11th year. Chironomidae constitu-
te about 84 % of the biomass of the benthos, (about 70 
% of it being Chironomiu plumosus). Oligochaeta give 
only about 7 % of the benthos biomass. Owing to the 
turbid water the Dreissena polynnorpha is once again 
disappearing from the lake. 
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Koostasid P. Nöges ja A. Tuvikene 
Narva veehoidla (joonis 2.1) rajati 1956.aastal Narva 
jöele. Selle saarterikka veekogu pindala on 191 km2, 
maksimaalne sugavus 15 m, keskmine sugavus 1,8 m ja 
makt 0,36 km3. Veehoidla valgala surrus on ombes 
55900 km' ja keskmiselt vahetub vesi 10-11 päevaga. 
2/3 pindalast moodustavad uleujutatud metsad j a väsa. 
Kaldad on madalad ja soised. Tugev reostus tuleb 
kahest sourest soojuselektrijaamast - toitained vihma-
veega tuhaväljadelt ja ölireostus jahutusveega. 
80-90 % pindalast on kaetud makrofuutidega, eriti 
aga veesiseste taimedega. Konkurentsi töttu makroftiu-
tidega toitainete pärast on fiitoplankton väheldane, 
selle biomass vöib suvel ulatuda 1-3 g/m3. Zooplank-
ton on samuti vaene, biomassiga alla 0,1 g/m3. Makro-
zoobentos on kullaltki rikkalik. Isegi 1981 aastajuunis, 
pärast enamuse putukavastsete kadumist, oli keskmine 
biomass 42 g/m2, kusjuures tigu Vivipartirs moodustas 
rohkeni kui poole sellest. 
Veehoidla kuulub ahvena-särje tiiapi veekogude 
hulka. Enamuse kalade biomassist moodustavad ben-
tostoidulised kalad (latikas, säng, linask). Haugi ja 
ahvena arvukus on samuti körge. Statistiliste andmete 
alusel on veehoidla kalaproduktiivsus kuni 2,3 kg/ha 
aastas. Töönduslik kalapuUk cellel veehoidlal on käl-
laltki komplitseeritud, kura pöhi on jäetud puudest ja 
pöösastest puhastamata. 
Koostas T. Timm 
Seda suurt kolmeosalist järve (joonis 2.1; 3558 km', 
25,1 km3) on Zooloogia ja Botaanika Instituudi poolt 
uuritud alates 1962. aastast. Aastail 1964-1993 on 
toimunud iga-aastane htidrobioloogiline seire, 1980-
dail aastail uuriti pöhjalikumalt bioloogilist produk-
tiivsust ja troofsusseisundit. 
Järv on praegu eutroofne, kuid oli veel 1960-dail 
aastail osaliselt mesotroofne. Troofsustase töuseb löu-
na suunas, kus paiknevad peamised sissevoolud (joonis 
2.4). 
Bakterite uldary vees oli 1980-dail aastail pöhja-
osas (Suuijärves) 2,4 miljonit rakku ml-s ja löunaosas 
(Pihkvajärves) 4,6 miljonit, seega 1,5-2 korda rohkem 
kui 1960-dail aastail. Futoplanktoni biomass näitab 
pikaajalist langustendentsi, lest kasvab väiksemate 
Food reserves (zooplankton, benthos) in the lake are 
scanty and fish productivity is therefore quite low. The 
total annual catch has rarely exceeded 400 tons, or 15 
kg/ha respectively. The fish production is 5.4 kJ/m2. 
During the last two decades the state of fishery has 
constantly improved due to the prohibition of fine-
meshed trawl catch and the introduction of the eel. If 
ruff was formerly the predominant fish in the lake, it is 
now bream, pike-perch, pike and eel. 
By P. Nöges and A. Tuvikene 
Narva Reservoir (figure 2.1) was established in 1956 
on the Narva River. The area of the water body is rich 
in islands and amounts to 191 km2. The maximum 
depth is 15 in, the mean depth 1.8 m and the volume 
0.36 km'. The catchment area of Narva reservoir is 
about 55900 km2 and the average retention time of 
water 10-11 days. 2/3 of the area is formed by overfloo-
ded forests and bushlands. Shores are flat and swampy. 
There are two major sources of pollution - two large 
thermal power plants. Nutrients from the ashfields of 
these plants are carried along with flood waters and oil 
pollution with the cooling water. 
80-90 % of the total area is covered with aquatic, 
especially submerged macrophytes. As they have to 
compete with the macrophytes for the nutrients, the 
amount of phytoplankton is very small, reaching a 
biomass of only 1-3 g/m3 in summer. Also the zoo-
plankton is poorly represented, having a biomass below 
0.1 g/m3. Macrozoobenthos is abundant: in June 1981, 
after most insect larvae had emerged, the average 
biomass was still 42 g/m2, the snail Viviparus forming 
more than a half of it. 
The reservoir belongs to the type of perch-roach 
water bodies. Most of the biomass is formed by benthos-
feeding fish (bream, roach, tench). Pike and perch are 
abundant too. According to statistics, fish productivity 
in the lake amounts to 2.3 kg/ha per year). Commercial 
fishing in the reservoir is complicated as the bottom has 
not been cleaned of trees and bushes. 
By T. Timm 
The large (figure 2.1; 3558 km2, 25.1 km'') tripartite 
lake was studied by the Institute of Zoology and Botany 
L 
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vetikate osatähtsus. 1980-dail aastail oli pöhjaosas ve-
tikate biomass (toorkaalus) 5,7 g/m3 ja löunaosas 13,5 
g/m3. Mönedel suvedel täheldati vee öitsemist ja isegi 
öist ummuksilejäämist. Zooplankton on samuti kaha-
nenud, biomass kuni 2 g/m33, domineerima on hakanud 
väiksemad loomad, eriti keriloomad. 1985-1986.a. ve-
getatsiooniperioodil oli pöhjaosas pelagiaalis futo-
planktonil produktsioon 8519 kJ/m2, bakterplanktonil 
1588 kJ/m2, filt eerival zooplanktonil 862 km'- ja rööv-
toidulisel zooplanktonil 67 kJ/m2. 
Suurtaimestik, mis katab 2,5 % järve pindalast, oli 
1980-dail aastail tihedam ja niitvetikaid pealkasvuna 
palju rohkem kui 1960-dail. 
Pöhjaloomastiku suvine biomass (ilma suurte kar-
pideta) oli 1964-1989.a. toorkaalus 12,5 g/m2, 1984. ja 
1985.a. oli aastane produktsioon vastavalt 111 ja 53 kJ/ 
m2. Hironomiidivastsed moodustasid sellest70 %. Ränd-
karpide (Dreissena polynnorpha) biomass oli 1964-
1984a. keskmiselt 228 g/m'- toorkaalus. Nad vöivad 
järve mahuga vördse veekoguse seitse korda aastas läbi 
filtreerida. 
See on tindi- ja latikajäry kalade massiga 40 000-
50 000 t, millest aastas puiitakse välja 9 000-12 000 
tonni ehk 25-35 kg/ha (joonis 2.5). 
Koostasid R. Laugaste ja S. Lokk 
Ulemiste asetseb Tallinna kagupiiril. Pindala on 985 
ha, suurim sugavus on 7 m, keskmine sugavus 3.4 m; 
esialgne valgala oli 99 km2, veevahetus 2.7 korda 
aastas. 630 ha pöhjapindalast on kaetud 8 m paksuse 
mudasettega. Järvest vöetakse Tallinna linna jaoks 
joogi- ja tarbevett itensiivsusega 3 m2/s (250 000 m3/ 
ööpäevas). Selle kompenseerimiseks on ehitatud terve 
kanalite, jögedeja veehoidlate susteem. Valgala suure-
nemine 1800 km2-ni on endaga kaasa toonud järvevee 
rikastumise toitesoolade ja orgaaniliste ainetega. Vee 
läbipaistvus on suvel 0,35-1,0 m, värvus rohekas-
kollane. 
Bioloogilised andmed. (1990.a. juuli). Bakterite 
uldary oli 2-3 106 rakku/ml, saprobakterite arv 200-
300 rakko/ml. BHT5 (3,7 mg 0/1) oli eutroofsel tase-
mel. Futoplanktoni biomass oli erakordselt körge 
1975.a. juulis - 304 g/m3, mil domineerisid suured 
sinivetikate (Micr•oc),stis, Cyanodictyon) kolooniad. 
1990.a. suvel olid valdavad mönevörra väiksemad niit-
j ad sinivetikad Lyyngbya limnetica a Oscillatoria agard-
hii (biomass ligikaudu 40 g/m3, klorofull a sisaldus  
since 1962. In 1964-1993, a yearly hydrobiological 
monitoring has been run, and in 1980s an extended 
study of the biological productivity and trophic state 
was carried out. 
The lake is completely eutrophic now, having been 
partially mesotrophic in the 1960s. The trophic level 
increases towards the south, where the main flows 
come in the lake (figure 2.4). 
The total amount of bacteria in the water was 2.4 
million cells per ml in the northern and 4.6 million in 
the southern part, i.e. 1.5-2 times more than in the 
1960s. The biomass of phytoplankton shows a long-
term tendency of decreasing, due to the dominance of 
smaller algae. A mean biomass of 5.7 g/m3 (wet weight) 
was measured in the northern part of the lake in the 
1980s, and 13.5 g/m3 in the southern part. Water-
blooms and even night stagnation occurred in some 
summers. The zooplankton biomass decreased to about 
2 g/m3, due to the dominance of smaller animals, 
especially rotifers. The values of production per ve-
getative period in the pelagial of the northern part in 
1985-1986 were as follows: phytoplankton 8519 kJ/ 
m2, bacterioplankton 1588 kJ/m2, filtrative zooplank-
ton 862 km2 and predatory zooplankton 67 kJ/ m2. 
The stands of macrophytes (2.5 % of the lake area) 
have become more dense in 1980s and the filamentous 
algae more abundant than in the 1960s. 
The mean summer biomass of the zoobenthos (wit-
hout large mussels) during 1964-1989 was 12.5 g/m2 
(wet weight). Its annual production, as measured in 
1984 and in 1985, was 111 and 53 kJ/m2, respectively 
(chironomid larvae forming 70 % of it). The zebra 
mussel Dreissena polyinorpha revealed an average 
biomass of 228 g/m2 (wet weight) during 1964-1989. It 
can filtrate yearly times the water volume of the lake. 
This smelt-bream lake reveals an ichthyomass of 
40,000-50,000 t, and an annual catch of 9,000-12,000 
tons (25-35 kg/ha) (figure 2.5). 
By R. Laugaste and S. Lokk 
Lake Ulemiste is located on the south-eastern border of 
Tallinn. Its area is 985 ha, maximum depth 7 m, mean 
depth 3.4 m, primary drainage area 99 km2, water 
exchange 2.7 times/year. 630 ha of its bottom is 
covered with a 8 m thick layer of mud sediments. Its 
water is consumed for supplying Tallinn with water 
with an intensity of 3 m2/sec (250,000 m3/day). To 
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Joonis 2.4 Peipsi järvetroofsusseisund; iildfosfori (TP, mg P/m3)'iildlämmastiku (TN, mg N/m3)'lämmastiku ja fosfori suhte 
(N:P), kIorofiil1 a (Chi a, mg/mop3), läbipaistvuse (SD, m), dikromaatse oksiideeritavuse (C, mg 0/I), värvuse (Col, °) ja 
pH jaotumus Peipsi järve eri osades (Lindpere jt. 1991 järgi, Eesti TA Toim. Okol. 1:90) 
Figure 2.4 Regional distribution of the mean values of total phosphorus (TP, mg P/m3), total nitrogen (TN, mg N/m3 ), 
N:P ratio, chlorophyll a (Chl a, mg/mop3), transparency (SD, m), dichromate oxidizability (C, mg 0/I), colour (Col, °), 
and pH of water in Lake Peipsi (after Lindpere et al. 1991, Proc. Estonian Acad. Sci. Ecol. 1:90) 
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27,8 mg/m3). Zooplankton oli erakordselt liigivaene (6 
taksonit), arvukus väike ja biomass madal (vastavalt 
6800 is. ja 0,7 g/m3). Domineeriv ruhm oli aerj alalised; 
väga rvukalt esines identifitseerimata algloomi. Suur-
taimestik kattis alla 1/10 järve pindalast, domineerisid 
kaldaveetaimed. Zoobentos oli keskmise arvukuse 
(2500 is./m2) ja biomassiga (4,6 g/m2); valdavad olid 
surusääsklaste Chirononzidae vastsed (andmed 
1975.a.juulist). Kalafauna on Usna liigivaene; arvuka-
mad on särg, ahven, latikas, kiisk ja haug. 
Probleemid veevarustusega. Massiliselt arenevad 
sinivetikad ummistavad veevärgi filtersusteemi j a pöh-
justavadrohkesti tuli ningkulutusi. Tuleb arvesse vötta 
ka vöimalikku miirgiste jääkide tekkimist sinivetikate 
lagunemisel. 
Pejpsi järv 
Lake Peipsi 
42 
fish 
59 
zooplankton 
40 
macrophytes 
17 bacterioplankton 
compensate this intensive consumtion, a system of 
channels, rivers and reservoirs has been built. An 
increase in the drainage area up to 1800 km2 has 
brought about an enrichment of the lake with nutrients 
and organic compounds. Water transparency is 0.35-
1.0 m in summer, colour is greenish-yellow. 
Biological data, June, 1990. Total number of bacte-
ria was 2-3 106 cells/ml, number of saprophytic bacte-
ria 200-300 cells/ml. BODS (3.7 mg 0/1) was on the 
eutrophic level. Phytoplankton biomass was especially 
high in July, 1975 - 304 g/m3, when large colonies of 
blue-greens (Microcystis, Cyanodictyon) dominated. 
The smaller filamentous forms, blue-greens Lyngbya 
limnetica and Oscillatoria agardhii were abundant in 
1990 (biomass about 40 g/m3, chlorophyll a content 
27.8 mg/m3). Zooplankton was extraordinary poor with 
species (6 taxa), biomass and number were low (6800 
ind. and 0.7 g/m3, respectively). Copepods were the 
predominant group, and unidentified protists were very 
numerous. Macrophytes covered below 1/10 of the 
area, emergent plants were dominating. Zoobenthos 
was average according to number (2500 ind./m2) and 
biomass (4.6 g/m); the Chironomidae larvae domina-
ted (data from July, 1975). Fish fauna is quite poor in 
species. Roach, perch, bream, ruff and pike are most 
numerous. 
Problems of water supply. The mass growth of blue-
green algae is clogging the filter system of the water 
supply and makes a lot of obstructions and expenses. 
Toxic exometabolic compounds of blue-greens must 
also be taken into account. 
)hytoplankton 
,42 
-eissena polymorpha 	 macrozoobenthos without big clams 
Joonis 2.5 Peipsi järve bioressurss suvel 
Figure 2,5 Biological resources of Lake Peipsi in summer (wet weight, 1000 tons) 
(after Timm 1990, Proc. Estonian Acad. sci. Biol. 39:51). 
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Koostas K. Pachel 
Paljud Eesti veekogud on vähemal vöi suuremal määral 
reguleeritud. 
Liigniiskete maade kuivendamise eesmärgil on pal-
jud jöed suvendatud ja ögvendatud, järvede veetaset 
alandatud. Käesoleval ajal on Eestis kuivendatud maid 
730 tuhat ha, sellest 683,4 tuhat ha drenaazkuivendust. 
Eestis oli 1920.aastail file 600 vesiveski. Tänaseks 
on teada 387 paisjärve, millest on korras 53 (14 %) 
/13/. Veskipaisjärved olid enamasti väikese reguleeri-
va mahuga, vähese möjuga äravoolule. 
Suurtootmine on koondunud Pöhja- ja Kirde-Ees-
tisse, kus veevajaduse katmine eeldab vee umberjaota-
mist. Veevajaduse katmiseks on rajatud mitmeid pin-
naveehaardesusteeme. 
Tallinn on oma vee saanud U1emiste järvest 14. 
sajandist alates. 1922.aastal uhendati järvega Pirita 
jögi. Uhenduskanalit rekonstrueeriti aastatel 1959/60 
ja 1969/70.1960.a. ehitati Paunkulaveehoidla, 1971.a. 
rajati Vaskjala pail, 1975.a. ehitati kanalid Jägalajöest 
ja Pärnu jöe iilemjooksult. 1983-1984. a. rajati vee-
haardesusteem Soodla veehoidla - Jägalajögi - Kaunis-
saare veehoidla - Jöelähtme jögi - Pirita jögi (joonis 
3.1). See pinnaveehaardesusteem (valgala alla 1900 
km') kindlustab Tallinnale väga veevaesel (95 %) aas-
tal 91,7 mln m3 ehk 250 tuhat m3 pinnavett ööpäevas. 
Keskmise veerohkusega aastal piisab olemasolevast 
siisteemist Tallinna varustamiseks veega. Veevaesel 
aastal tekib veepuudus. Veehaardesusteemi valgala 
laienemisega on halvenenud toorvee kvaliteet, mis 
raskendab tema puhastamist. 
Maardu (Liivakandi) jäsve vett kasutati fosforii-
ditööstuse veevarustuseks1939.aastast 1992. aastani. 
1964.aastast on vöimalus jäsve täiendamiseks Jöeläht-
me jöe veega. Väljavool järvest on Kroodi oja kaudu 
Muuga lahte. Järve pindala on 170 haja maht 3,3 mln 
m3. Jäsve vee kvaliteet on halb mahajäetud fosforiidi-
kaevandusest tuleva sulfaatide, radioaktiivsete ainete, 
raskmetallide jm. sisalduse töttu. 
Narva hudroelektrij aama tarbeks raj ati 1956. a. Nar-
va veehoidla. Paisutuse tagajä jel on muutunud Narva 
jöe looduslik äravool allpool paisu. Jöe sanitaarsele 
seisundile oluline suurveevall on ära löigatud, äravool 
uhtlustunud. Veehoidla täitumise ajal on vooluhulk 
allpool paisu nullilähedane. Paisutuse möju iilalpool 
veehoidlat ulatub Omuti kärestikeni (jöe 58. kilomeet-
rini). Vead veehoidla rajamisel on pöhjustanud turha-
saarte pinnalekerkimise. Veehoidla vesi on Kulgu hud- 
By K.Pachel 
Many Estonian water bodies are regulated at least to 
some extent. 
To drain wet lands, many rivers have been dredged 
or cut. Water level of many lakes has been sunk. At 
present, there are 730,000 ha of drained land in Estonia; 
683,400 of it by means of subsurface drainage. 
There were over 600 water mills in Estonia in 1920. 
At present, 387 barrage lakes are known, 53 of them or 
14 % still functioning /13/. Water mill lakes were 
usually of a small regulating volume and did not in-
fluence runoff much. 
All major industries are concentrated in North and 
North-East Estonia, where water supplies have been 
redivided in order to meet the needs of industry. Several 
surface water intake systems have been established for 
the same purpose. 
Tallinn has got its water from Lake Clemiste from 
the 14th century. In 1922, the Pirita River was united 
with the lake. The connecting channel was reconstructed 
from 1959 to 1960 and from 1969 to 1970. In 1960, 
Paunkula water reservoir and in 1971, Vaskjala dam, 
were built. Channels from the Jagala River and the 
upper reaches of the Parnu river were completed in 
1975. Between 1983 and 1984, the water intake system 
comprising Soodla reservoir, the Jagala, Kaunissaare 
reservoir, the Jöelähtme, and the Pirita (figure 3.1) was 
built. This surface water intake system with a catchment 
area of < 1900 km2 guarantees 91.7 million m3 (or 
250,000 m3 per day) of surface water to the inhabitants 
of Tallinn in an and year (95 % confidence level). In a 
normal year, the systemis capable of supplying Tallinn 
with water, but problems may arise in an and year. As 
the catchment area of the intake has increased, the 
quality of raw water has deteriorated. 
Water of Lake Maardu (Liivakandi) was used for 
supplying phosphorite industry from 1939 to 1992. 
From 1964, it has been possible to complement the lake 
with the waters of the Jöelähtme River. Outflow from 
the lake occurs via Kroodi brook into Muuga Bay. The 
area of the lake is 170 ha and the volume 3.3 million m3. 
The quality of the water of the lake is poor because of 
high concentrations of sulphates, radio-active matter, 
heavy metals which get in the lake from the abandoned 
phosphorite mine. 
To supply Narva Hydro-Power Plant, Narva reser. 
voir was constructed in 1956. Due to damming, the 
natural runoff below the dam has changed. The flood, 
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rotuhahoidlast ja Slantsö Pölevkivikombinaadist tule-
vate fenoolide möju all. 
Kurtna järvestikku kuulub 36 järve, mille uld-
pindala on 3,4 km2. Järvedest suurim on Konsu järv, 
kust piirkonna tööstuse tehnoloogiliseks veevarustu-
seks vöetakse vett juba 1953.aastast. Konsu järve val-
gala on 27 km2. 1959/60. a. uhendati järv Nömme-, 
Särg-jaAhvenjärvega, 1963.a. Kurtnajärvega. 1970.a. 
rajatija 1980.a. rekonstrueeriti Raudi kanal, mille kau-
du Viru kaevanduse vesi juhitakse Konsu järve. Käeso-
leval aj al on järve valgala 120 km2. Järve juhitakse ka 
väike osa Estonia kaevanduse puhastatud kaevandus-
veest. 
Seoses veevötmisega Vasavere pöhjaveehaardest 
(möju all on Kuradi, Mardiska, Ahne j ärv jt.), pölevkivi 
kaevandamisega (Ahtme kaevandus), turha tootmise-
ga, liiva kaevandamisega (Pannjärve karjäär), kuiven-
duskraavide rajamisega ja veehaaramisega Konsu jär-
vest, alanesid järvede veepinnad 60-70-tel aastatel 
tugevasti. Vasavere veehaardele lähemal olevate järve-
de veetase langes 2 kuni 4 meetrit. Viimastel aastatel 
piirati veevöttu Vasavere veehaardest ning kaevan-
dusala lähenemist Vasaverele. Tänaseks on pöhjavee-
reziim tasakaalustunud ja veetaseme alanemine järve-
des peatunud.  
which is essential for the sanitary conditions of the 
river, has been leveled out and runoff is uniformed. 
When the reservoir is full, there is almost no runoff 
below the dam. The impact of the dam upstream reach-
es Omuti rapids on the 58th km of the river. Construc-
tion faults have caused the emerging of many peat 
islands in the reservoir. The water of the reservoir is 
influenced by Kulgu ash deposit and phenols from 
Slantsy Oil-Shale Combine (Russia). 
Kurtna lake system is comprised of 36 lakes with 
the total area of 3.4 km'-. The largest lake is Lake Konsu 
which has been used for supplying nearby industries 
with water since 1953. The catchment area of Lake 
Konsu is 27 km'-. Between 1959 and 1960, the lake was 
connected with Lakes Nömme, Särgjäry and Ahven-
järv, in 1963, with Lake Kurtna. Raudi channel which 
leads water from Viru mine to Lake Konsu, was built in 
1970 and reconstructed in 1980. At present, the 
catchment area of the lake amounts to 120 km2. A small 
part of mining water from Estonia mines is also let in 
the lake. 
The water levels of the lakes have sunk considerably 
because Vasavere ground water intake is operated, 
because of oil-shale mining in Ahtme mines, produc-
tion of peat, mining of sand from Pannj ärve open pitch, 
construction of drainage ditches and water intake from 
Lake Konsu. Water level of the lakes closest to Vasa-
vere water intake has sunk between 2 and 4 meters. To 
delay these processes, water intake from Vasavere has 
been limited. By now, the ground water regime is 
balanced and sinking of water level has stopped. 
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Joons 3,1 Tallinna pinnaveehaardesusteemi skeem 
Figure 3.1 The Tallinn surface water supplying system 
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Koostas M. Narusk 
Eesti NSV-s tsentraliseerimise printsiibi tagajärjel oli 
kujunenud olukord, kus paljusid uuringuid ja vaatlusi 
tehti paralleelselt mitme asutuse poolt - uhelt poolt 
riiklikud asutused (pinnavesi ja meri - Hudrometeoro-
loogia Teenistus, pohjavesi - Geoloogia Valitsus) ving 
teiselt poolt kohalikke vajadusi arvestavad teadlaskol-
lektiivid (meri- TA Mereinstituut, jöed - TPI sanitaar-
tehnika laboratoorium (TTU vetekaitse laboratoorium), 
järved - TA Zooloogiaja Botaanika Instituut, pöhjave-
si - TA Geoloogia Instituut jt.). Lisaks neile tegid 
eriprogrammidega vaatlusi projekteerimisinstituudid 
jt. Koostöö uleliidulises alluvuses olevate asutuste ja 
kohalike teadusasutuste vahel oli nörk, sest uleliidulist 
susteemi ei saanud paind.likult kohandada kohalikele 
vajadustele. 
Jögede veekvaliteedi seire kooskölla viimiseks rah-
vusvahelise tavaga, parallellismi kaotamiseks ja raha-
liste vahendite kokkuhoiuks vaadati 1992. aasta algul 
läbi programmid ja proovivötu lävendite asukohad. 
Tehtavate analuii.side nimistusse vöeti lisaks varase-
matele uldlämmastik, eldfosfor ning raskmetallid. Lä-
vendid valiti selliselt, et oleks määratud: 
reoainete äravool tähtsamate jögede kaudu merre voi 
suurematesse järvedesse, 
® fooni seisund ja muutused, 
® hajureostuse suurus intensiivse pöI1umajanduse taga-
järjel. 
Endistel lävenditel, mis vastasid esitatud nöuetele, 
jätkati uurimisi. Jögedel vöetakse proove 55 lävendist, 
Narva veehoidlal kahest punktist ja Endla Looduskait-
sealal peale jögede veel kahest laukast. 
Seire juhendamine usaldati TTU Keskkonnatehni-
ka Instituudi Keskkonnakaitse aluste öppetooli labora-
tooriumile (end. TTU vetekaitse laboratoorium). Pro-
grammi täitjaks jäid Löuna-Eesti keskkonnakaitse, Vi-
rumaaja Pärnu keskkonnauuringuteja TTU laboratoo-
rium (tabel 4.1, joonis 4.1). 
By M. Narusk 
According to the former centralization principles the 
state monitoring system was operated from outside 
Estonia. This contradicted often with many studies of 
local researches and conducted to the wasteful parallel-
ism. The State establishments and local research insti-
tutes were monitoring the same features in marine 
environment, surface waters or ground water. In addi-
tion to that, design institutes conducted varied applied 
research etc. Collaboration between the centralized 
establishments and the local research institutes was 
weak as the centralized system could not be adapted to 
the local needs. 
Water quality monitoring in rivers in accordance 
with international norms, to abolish parallelism and 
economize money, all programs and locations of sam-
pling stations were reviewed in 1992. In addition to the 
pollutants sampled before, total N, total P and heavy 
metals were added to the list. Measuring stations were 
chosen so that it would be possible to determine: 
® runoff of pollutants via major rivers into the sea or into 
major lakes; 
® the state of and changes in the background; 
® the amount of non-point pollution resulting from inten-
sive agriculture. 
Those measuring stations which satisfied the afore-
mentioned requirements are still used for monitoring. 
Sampling is conducted in 55 measuring stations on the 
rivers, in 2 locations in Narva reservoir, and in 2 pools 
in Endla nature reservoir. 
The monitoring is led by the laboratory of the 
environment chair of the Environmental Institute of 
Tallinn Technical University. The programm is carried 
out by the environmental laboratories of South Estonia, 
Virumaa, Pärnu and Tallinn Technical University (tab-
le 4.1, figure 4.1). 
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Tabel 4.1 Pinnavee kvaliteedi seire lävendid 1993.a. 
Table 4.1 Monitoring stations for water quality in rivers, 1993 
Nr Jögi 	 Lävend 	 Kaugus suudmes 	Valgala 
River Station Distance from the mouth 	Basin 
km 	 km2 
1 	Piusa Värska-Saatse mnt 16,0 733 
2 Vöhandu Vagula väljavool 93,0 495 
3 Vöhandu Himmiste hp 57,5 848 
4 Vöhandu allp.Räpinat 6,0 1 144 
5 Väike Emajogi Tölliste hp 35,7 1054 
6 Väike Emajägi Pikasilla sild 1,1 1270 
7 Ohne allp.Suislepat 6,0 557 
8 Ohne iilalp.Törvat, Roobe 38,0 266 
9 Tarvastu suue 0,5 108 
10 Tänassilma Oiu 0,5 454 
1 1 Emajögi Rannu Jöesuu hp 101,0 3374 
12 Emajögi Kvissentali hp 45,2 7828 
13 Emajögi Kavastu 16,0 8539 
14 Pedja Jögeva sordijaam 71,0 665 
15 Pedja Törve hp 45,6 776 
16 Preedi Varangu hp 39,8 34,8 
17 Pöltsamaa Rutikvere 64,5 861 
18 Mustjögi Tulijärve hp 7,6 16,2 
19 Mustjögi Tooma II hp 1,5 25,4 
20 Männikjärve raba laugas 212 
21 Linnusaare raba laugas 226 
22 Linnusaare Linnusaare hp 0,1 1,8 
23 Oostriku Oostriku end.hp 6,0 29,7 
24 Porijögi Reola hp 12,6 241 
25 Ahja Kiidjärve 54,4 336 
26 Ahja Lädniste mnt 18,0 930 
27 Kääpa Kose paisj.väljavool 6,2 282 
28 Avijögi Mulgi hp 4,6 366 
29 Rannapungerja Roostoja hp 13,4 313 
30 Tagajogi iilalp.Tudulinna 3,7 252 
31 Alajögi Alajöe hp 3,5 140 
32 Narva veehoidla vertikaal 9 
33 Narva veehoidla vertikaal 18 
34 Narva allp. Narvat 7,0 56060 
35 Piihajägi suue 1,0 196 
36 Purtse Tallinn-Narva mnt 1,0 810 
37 Kunda Lavi allikad 34,7 362 
38 Kunda suue 2,0 528 
39 Selja suue 2,0 410 
40 Loobu Vihasoo 1,0 308 
41 Valgejögi Porkuni 85,2 57,1 
42 Valgejögi Loksa jalak.sild 1,0 453 
43 Pudisoo Pudisoo hp 3,0 132 
44 fägala Linnamäe 1,0 1572 
45 Leivajögi .. Pajupea hp 2,4 96 
46 Vaskjala-Ulemiste kanal Möigu sild 1,5 28,7 
47 Vääna suue 1,0 316 
48 Keila Keila hp 19,0 635 
49 Keila suue 1,0 682 
50 Vihterpalu Vihterpalu hp 2,4 474 
51 Kasari Kasari hp 17,5 2640 
52 Pärnu Takkuse hp 41,6 2077 
53 Pärnu Oore hp 25,7 5154 
54 Vodja Vodja hp 7,7 52,0 
55 Navesti Aesoo hp 15,0 1008 
56 Saarjögi Kaansoo hp 0,8 191 
57 Halliste Riisa hp 5,5 1884 
58 Reiu allp.Lähkmat 17,0 548 
59 Sauga Nurme veski 10,6 546 
P 
CD 
CD 
N 
Joo is 4.1 Pinnavee kvaliteedi seire lävendid 
Figure 4.1 Monitoring stations for water quality 
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Järvede seire (v.a. Peipsi järv), kus oluline osa on 
hiidrobioloogilistel määramistel, usaldati ZBI Vörts-
järve Limnoloogiajaama teadlastele (joonis 2. 1). Vaa-
deldakse kummet väikejärve, Soodla veehoidlat ja 
Vörtsjärve. 
Peipsi järvel söitsid varasematel aastatel nu i hudro-
meteoroloogia teenistuse kui ZBI ekspeditsioonilae-
vad. Nödd saadi kokkuleppele, et seire tehakse EMHI 
(hiidroloogilised möötmised), Löuna-Eesti Keskkon-
nakaitse laboratooriumi (veeanaluusid) ja Vörtsjärve 
Limnoloogiajaama (htidrobioloogilised määramised) 
uhisekspeditsioonidega (joonis 4.2). 
Monitoring of lakes (Lake Peipsi excluded), where 
hydrobiological measurings are important, is conducted 
by the scientists of the Vörtsjärve Limnological Station 
of the Institute of Zoology and Botany (figure 2.1). 
They monitor 10 small lakes, Soodla reservoir and 
Lake Vörtsjärv. 
Formerly, expedition ships of both the Hydrome-
teorological Service and the Institute of Zoology and 
Botany monitored Lake Peipsi. Now it has been agreed 
that monitoring expeditions will be carried out in col-
laboration with Estonian Meteorological and Hydro-
logical Institute (hydrological measurements), Envi-
ronmental Laboratory of South Estonia (water quality) 
and Vörtsjärve Limnological Station (hydrobiological 
gs) (figure 4.2). 
hudroloogilised möötmised 
hydrological measurements 
>/ hiidrokeemilised möötmised 
/~ hydrochemical measurements 
F hndrobioloogilised uuringud hydrobiological measurements 
Joonis &2 Peipsi iärve seire punktid 
Figure 4.2 Monitoring stations of Lake Peipsi 
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Veemöötmised tehakse EMHI poolt. Veemööduposte 
on 77, neist 61 posti jögedel, uks Narva veehoidlal, uks 
Röuge Suuijärvei, åks Vörtsjärvel, neli Peipsil. Endla 
Riiklikul Looduskaitsealal (Tooma Soojaam) on uhek-
sa uuritavat lävendit (joonis 1.1, tabel 4.2). 
Tabel 4.2 Veemöötepostid 
Table 4.2 Water gauging stations 
Nr Veekogu ja veem66dupost 
Water body and gauging station 
Veem66tepostid j®gedel 
Stream gauging stations on rivers 
1 Narva-Vasknarva 
2 Narva-Stepanovstsina 
3 Piusa-Vastseliina 
4 Vöhandu-Himmiste I 
5 Vöhandu-Räpina 
6 Rouge-Rouge 
7 Emajögi-RannuJöesuu 
8 Emajögi-Tartu (Kvissental) 
9 Pedja-Törve 
10 Pöltsamaa-Ao 
11 Pöltsamaa-Pajusi 
12 Preedi-Varangu 
13 Mustjögi-1 .5 km suudmest 
14 Elva-Elva 
15 Porijögi-Reola 
16 Ahja-Koorvere 
17 Ahja-Ahja 
18 Piigaste oja-Piigaste I 
19 Väike Emajogi-Tölliste 
20 Ohne-Törva 
21 Helme(Riidaja)-Helme 
22 Tarvastu-Linnaveski 
23 Kääpa-Kääpa 
24 Avijögi-Mulgi 
25 Rannapungerja-Roostoja 
26 Taga jog i-Tudulinna 
27 Alajögi-Alajöe 
28 Purtse-Liiganuse 
29 Pada-Pärna I 
30 Kongla oja-Pärna II 
31 Kunda-Sämi 
32 Valgejögi-Vanakiila 
33 Pudisoo-Pudisoo 
34 Jägala-Kehra 
35 Pirita-Kloostrimetsa 
36 Leivajögi-Pajupea 
37 Salu pkr-Salu 
38 Vääna-Nuur 
Hydrometrical gaugings. Are conducted by Estonian 
Meteorological and Hydrological Institute, there are 77 
stream gauging stations, 61 of them on rivers, 1 on 
Narva reservoir, 1 on Lake R6uge Suurjärv, 1 on Lake 
V6rtsjärv, 4 on Lake Peipsi. There are 9 measuring 
stations in Endla State Nature Reservoir (figure 1.1, 
table 4.2). 
Valgala, M66tmiste 
Drainage algus 
area, Observation 
km2 from 
47800 22.09.1902 
48100 13.07.1956 
91,8 10.10.1967 
848 11.08.1956 
1 130 07.07.1924 
25,8 29.12.1982 
3370 03.03.1876 
7840 1867 
776 14.07.1924 
299 18.1 1.1964 
1030 15.07.1931 
34,8 01.01.1970 
36 28.11.1952 
239 20.07.1931 
241 01.06.1985 
288 10.09.1931 
896 22.07.1932 
11,5 27.09.1945 
1050 29.08.1921 
269 18.03.1928 
95 01.10.1977 
95 01.10.1977 
266 30.09.1954 
366 30.09.1954 
313 01.12.1955 
252 30.08.1955 
140 14.11.1977 
784 29.03.1923 
137 01.10.1979 
38 01.10.1979 
406 19.06.1929 
404 25.10.1928 
123 01.11.1960 
899 06.06.1937 
809 10.01.1973 
83,5 28.10.1927 
5,80 31.03.1953 
209 01.01.1968 
m 
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39 Keila-Keila 635 28.03.1923 
40 Vihterpalu-Vihterpalu 474 27.06.1929 
41 Kasari-Teenuse 639 02.07.1926 
42 Kasari-Kasari 2640 31.07.1924 
43 Vigala-Konuvere 618 13.07.1926 
44 Velise-Valgu 135 01.07.1975 
45 Audru-Audru 326 01.1 1.1985 
46 Pärnu-Tiiri-Alliku 579 01.10.1976 
47 Pärnu-Tahkuse 2080 15.08.1931 
48 Pärnu-Oore (Orekula) 5150 05.08.1922 
49 Vodja-Vodja 52 16.09.1963 
50 Esna-Pöhjaka I 215 01.07.1969 
51 Särgvere pkr-Pöhjaka II 7,25 15.10.1975 
52 Prandi-Tori 279 15.07.1930 
53 Vändra-Kiisa 243 13.18.1931 
54 Navesti-Aesoo 1030 24.04.1928 
55 Saarjögi-Kaansoo 191 01.11.1979 
56 Halliste-Riisa 1880 23.06.1924 
57 Pöögle oja-Kuustle 41,8 23.1 1.1945 
58 Pärlijögi-Sänna 190 01.02.1978 
59 Luguse-Luguse 97,6 30.10.1969 
60 Leisi (Karja)-Elu 60 01.10.1976 
61 Löve-Uue-Löve 134 08.09.1933 
Veem®®tepostid järvedel ja veehoidlal 
Gauging stations on lakes and reservoirs 
62 Narva veehoidla-Kulgu sadam 13.03.1966 
63 Peipsi jv.-Mehikoorma 14.08.1947 
64 Peipsi jv.-Praaga 20.06.1921 
65 Peipsi jv.-Mustvee 01.10.1920 
66 Peipsi jv.-Alajöe 01.1 1.1977 
67 Röuge Suurjäry-Röuge 29.12.1982 
68 Vörtsjärv-Rannuiöesuu 29.10.1916 
Vee®®tepostid Endia rika®1 (Tooma Soojoam) 
Gauging stations at Endia Nature Reserve 
69 Linnusaare oja-Linnusaare 1,80 01.01.1962 
70 Mustjogi-Ula1p.Endla jv.(Tooma 2) 25,4 01.12.1952 
71 Mustjöe pkr-Koluvere 3,85 01.12.1950 
72 Mustjöe pkr-Tulijärve 16,2 20.10.1963 
73 Tooma kr-Tooma 1 1,01 01.12.1950 
74 Pödra kr-Tooma 5 0,46 31.10.1963 
75 Männikjärve kr-allp.Männikjärve (Tooma 3) 10,6 01.12.1952 
76 Männiku kr-Tooma 4 0,10 01.01.1962 
77 Drenoazi koguja-Tooma 6 0,035 01.01 .1972 
Mm 
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